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PUBLIC NOTICES. 





HEATING Le . 
[ihe Commissioners of 


His Majesty's Works, &c., are pre- 





pared to _ TENDERS before 
11 am. on Tu ay, 22nd December, 
1931, for AOCOCL ERATED LOW-PRES.- 
SURE HOT WATER HEATING, &c., 
at *Plashet "" Telephone Exchange, 
Plaistow, E 
lbrawings, specification, a copy of the conditions 


| form of contract, bills of quantities and forms for 
feoder may be obtained from the CONTRACTS 
RANCH, H.M. Office of Works, King Charles-street, 
fon, 5.W. 1, on payment of One Guinea. (Cheques 
able to the Commissioners, H.M. Office of Works.) 
returned to those persons 


The sums so paid will be 
send in Tenders in conformity with the con- 


ps 7861 





( ‘rown Agents for the 
COLONTES 

APPLICATIONS from qualified candi- 

dates are INVITED for the following 


POST 
M/2812 FITTER-ERECTOR RE- 
{RED by the KANO NATIVE ADMINISTRATION 
service as WATERWORKS INSPECTOR on the 


Kano Water and Electric Light Scheme, Nigeria, for 
tour of from 12 to 18 months’ service. Salary 
£550 e@ year and an outfit allowance of £45 payable on 


st appointment Free passages, quarters, and 
eral leave on full salary Candidates, aged 25-45, 
st have a thorough knowledge of the manufacture, 
eration and erection of electrically driven centri 
fugal pumps for bore-holes Preference will be given 
s man who, in addition, has some ae of 
steam and electrical plant (alternating curre 


IT IS USELESS FOR CANDIDATES WHO HAVE 
NOT HAD THE EXPERIENCE INDICATED TO 
APPLY 

Apply at once by letter, stating age, whether 


srried or single, and full particulars of qualifica 
tions and experience, and mentioning this paper, to 
the CROWN AGENTS FOR THE COLONIES, 4 — 

ank, Londo m, &.W. 1, quoting | M 2812 78 bal 


( ‘ity of Cardiff Education 


COMMITTEE 











THE TECHNICAL COLLEGE. 
ParecrpaL : CHAR _ w COLES, B.Sc. (Lond.) 
REQUIRED, as soon as possible, a FULL-TIME 
ASSISTANT LECTU RER in ENGINEERING, quali 
field to teach up to Honours B.Sc. standard First 
cass Honours Degree or its equivalent essential. 


will be those of Mech 
but a good knowledge 
be a recommendation 
Award, leas 10 per 


The main subjects required 

snical and Civil Engineering. 
{ Electrical Engineering will 
Salary according to Burnham 


of application, obtainable from the under 
be returned by December 12th 


WwW. J. WILLIAMS, 
Director of Education 
7827 


at 
Forms 
ned, must 


City Hall, Cardiff 





I[’he Civil Engineers Appoint- 

uy BOARD, 8, Princes-street, West- 

, acting under annual licence the 

neil, invites INQUIRIES from 

KING the SERVICES of PRO- 

FESSIONAL ENGINEERS, either as Assistants or in 
more responsible positions. 

All those whose names are accepted for entry in the 
Board’s Register for employment possess qualifica- 
tions which have been attested by means of scientific 
examinations, practical training and oe 


° . . 
[prentford and Chiswick Urban 
DISTRICT COUNCIL. 

TO CULVERT AND OUTFALL 
CONTRACTORS 

The Council are prepared to receive TENDERS for 
the CONSTRUCTION of a 42in. SURFACE WATER 
CULVERT from the River Thames at Brentford to 
Popes-lane, Ealing 

rhe culvert will be reduced in size to 36in. and will 
be constructed partly in concrete tubes and partly 
n cast iron pipes encased in concrete, but a portion 
{ its length will be below the level of subsoil water 
n the London clay. 

It is essential that the work be started immediately 
ifter the approval of the Ministry of Health, which 
* anticipated after the receipt of satisfactory Tenders. 

Copies of the plans, sections, specification and form 
of Tender can be obtained on application to Mr 
Edward Willis, M. Inst. C.E., F.S.L, the Engineer 
and Surveyor to the Council, at the Town Hall, 
Chiswick, W. 4, on and after Monday, 7th December. 
1931, on payment of a deposit of £5, which will be 
returned on receipt of a bona fide Tender 

Tenders must be on the prescribed form 
elivered or sent by post (sealed and endorsed) 
to reach the undersigned not 
Monday, 14th December, 1931. 

The Council do not bind themselves to accept the 

west or any Tender. 





SEWER 


and 
80 as 
later than 4 p.m. on 


JOHN SKINNER, 
Clerk on Solicitor of the Council 
Town Hall, Chiswick, 


1st December, ie 7862 





( ‘ongleton Rural District 
F COUNCIL 
AND DISTRICT WATER SCHEME. 
CONTRACT NO. 4. 
RESERVOIRS. 

The Council invite from experienced contractors 
TENDERS for the CONSTRUCTION of THREE CON. 
CRETE RESERVOIRS of about half a million gallons 
total with AUXILIARY WORKS 

The general conditions, specification, schedule of 
prices and form of Tender, prepared by the Engineer, 
Herbert Lapworth, D.Sc., * Inst. C.E., 25, Victoria- 
street, Westminster, 8.W. 1, may be obtained from 
the undersigned on A SE. on or after Monday, 
December 7th, on payment of a cheque of £5 made 

syable to the Congleton Rural District Council, 
: —_ will be returned on receipt of a bona fide 

ender. 

Facilities for seeing the drawings and inspecting 
the site and general information can be obtained from 
the undersigned, H. Ferrand, Crewe-road, Sandbach. 

Sealed Tenders, endorsed ‘* Tender for Reservoirs, 
Contract No. 4,"" to be sent to the undersigned and 


ODD RODE 


we. not later than 10 a.m. Monday, December 
21st. 
The general conditions of contract will contain 


special conditions laid down by the Unemployment 
Grants Committee, and the Tenders are subject to the 
sanction of the Ministry of Health and Unemployment 
Grants Committee being obtained. 

-T'he successful a must, 
start work not later than Decembe 

The Council do 4 bind ~~ By > accept the 


lowest or any Tender. 
H. a 
erk_ to the ¢ 1, 
Crewe-road, Sandbach, Cheshire . ees 
November 27th, 1931 


= em ing notice, 





ARRANGED FOR 


(G. 8. BAKER.) 


(A. E. L. CHORLTON.) 





The Engineer 


—_>——_ 


PRINCIPAL CONTENTS OF THIS ISSUE. 


—>—— 


3-Cylinder Tank Engine for Buenos Aires 
and Pacific Railway. «. 601) 
(With a Two-Page Supplement). 


Laws of Ship Resistance—No. III. @. sos; 


Electrically-Propelled Liner 
‘Monarch of Bermuda”—No. II. 


Transformer on-Load Tap-Changing 
Gear. 


Tungsten Carbide Tools. @. cos) 


Akroyd Stuart and the Oil Engine 
No. II. 


CARD INDEXING. 


THE ENGINEER, 4 - 12 - 31. 


THE ENGINEER, 4 - 12 - 31 


(P. 593) 
THE ENGINEER, 4 .- 12 - 31. 


(P. 604) 


THE ENGINEER, 4 - 12 - 31. 


THE ENGINEER, 4 - 12 - 31. 


(P. 589) 
THE ENGINEER, 4 - 12 - 31. 





PUBLIC NOTICES. 


Bombay Baroda and Central 


INDIA RAILWAY COMPANY 

The Directors are prepared to receive up to Noon on 
weaputey, 16th December, TENDERS for the 
8U . PLY 

. CoP PER FIRE-BOX PLATES 

2: STEEL FLUE, BOILER and ARCH TUBES 
Tenders must be made on forms, copies of which, 
with specification, can be obtained at these offices on 
payment of 1 each (which will not be returned). 
The Directors do not bind themselves to accept the 
lowest or any Tender. 
All prices are to be onmed | in Me 


NG, 
Secretary. 
oom, The White Mansion, 
. Petty France, Westminster, 8.W. 
2nd December, 1931. 7866 





Poplar Borough Council. 
TENDERS are INVITED (A) for the CON- 
STRUCTION in FERRO-CONCRETE, BRICKWORK 
and STEEL of new PUBLIC BATHS in East India 
Dock-road ; and (B) for the SUPPLY and ERECTION 
of ane ENGINEERING PLANT in connection there- 


4 


Feiases desiring to Tender may inspect the draw- 
ings between 9.30 a.m. an 5 p.m. (Saturday, 
9.30 a.m. to 12.30 p. =. ) at the Council Offices, 117, 
High-street, Poplar, E. 14. 

Separate Tenders must be on the forms provided (to 
be obtained from the Borough Engineer and Surveyor, 
Mr. Harley Heckford, M. Inst. C.E., Council Offices, 
Poplar), enclosed and ed in the official envelope 
and delivered to the — ‘areas by 5 p.m. on Thurs- 
day, 17th December nex 

Copies of the bills a “ quantities and specification 
for the Engineering Plant and other documents 
(except the drawings) can be obtained from the 
Borough Engineer and Surveyor upon depositing the 
sum of Five Guineas in. respect of the buildings and 
Two Guineas in respect of the engineering plant, which 
will be returned upon receipt of a bona fide Tender 
not subsequently withdrawn. 

Contractors will be required to pay the recognised 
trade union rate of w observe trade union 
conditions and also the conditions of the Unemploy- 
ment Grants Committee. 

Council does not bind itself 
lowest or any Tender. — 


to accept the 


DENNIS, 

Town Clerk. 
Council Offices 

117, High-street, Poplar, z 14, 


24th November, 193 7834 





7854 

















INDEX TO ADVERTISEMENTS, PAGE 77. 








PUBLIC NOTICES. 





[ihe Egyptian Delta Light 


RAILWAYS, [AMITED. 
(2ft. 54in. Gauge. 

TENDERS are INV ITED for the SUPPLY of : 

TY yaoee LOCOMOTIVES, CARRIAG ES “AND 
GONS 

Forms of Tenders, schedules and specifications with 
general ry of contract may be obtained at the 
offices of the Egyptian Delta Light peltweye, 210/216, 
Gresham House, Old Broad-street, E.C. 2, on payment 
of the sum of 10s. for each specification, which will not 
be returned. 

Tenders, enclosed in sealed envelopes addressed to 
the “‘“CHAIRMAN and DIRECTORS,”’ must be 
delivered at the above address not later than Noon on 
Monday, 14th December, 1931. 7863 





River Ouse (Great) Catchment 


APPOINTMENT oF. ENGINEER. 

APPLICATIONS from qualified Engineers with 
experience of River Embankment (tidal and non- 
tidal) and Arterial Drainage Works, including the 
erection and maintenance of Sluices and Pumping 
Plant, are INVITED for the APPOINTMENT of 
ENGINEER to the River Ouse (Great) Catchment 
Board. 

Salary £900 per annum, 
ments of £50 to £1000. 

Canvassing in any form will be a disqualification. 

Further particulars of the duties and terms of 
appointment, together with a form of application, 
may be obtained on request, and applications, together 
with copies of not more than three recent testimonials 
and the names of two referees, should be received by 
the undersigned not later than the 9th January, 1932. 


E. T. L. BAKER, 
Clerk of the Board. 
7855 


rising by two annual incre- 


90, Hills-road, Cambridge. 





[ihe Institution of Chemical 
ENGINEERS. 
EXAMINATION, BOS 8. 
Application Forms ALN G 21st December 
and Particulars of the ASSOCIATE- MEMBERSHIP 
ee for 1932, together with the MEMO. 
4g oy 8. ** The Training of a Chemical Engineer,” 
y be ol tained from the HON. REGISTRAR, Insti- 
tution be a Engineers, Abbey House, West- 
minster, London, *, 4 7791 








a 


PUBLIC NOTICES. 


NOTICE TO CONTRACTORS 


[ihe Tralee and Fenit Pier 
and HARBOUR COMMISSIONERS will, at 
their meeting to be held on 
receive and consider TE -NDERS for a NE 
for Dredger ** Samphire,"’ in accordance with specifica 
tion, copy of which can be had on application 
enders must reach me not later than Monday, 
14th inst 
The lowest or any Tender not necessarily accepted, 
7867 








SITUATIONS OPEN. 


COPIES or Testrmonsrats, NOT Ontormais, UNiess 
SPECIFICALLY REQUESTED. 





TO ADVERT. UNDER BOX NUMBERS IN 
SLASSIFICATION 

For the bene. 4 applicants, the Proprietors are 

prepared to insert brief notices that vacancies are 

filled, upon receipt of notifications from the Adver- 

tisers. These notices (limited to one line) will be free 
of charge and co-operation is asked for. 





WANTED AT ONCE for N. London, YOUNG MEN 
(not over 25), with experience in Rate Fixing 





Dept. of Mass Production Works. Good prorpects for 
suitable men.—Address, P1771, The Engineer Office 
"1771 A 

EXPORT ENGINEER SALESMAN 


\ TANTED, 

with good technical training and sound selling 
experience for heavy machinery. Essential correctly 
write and speak English, German and French Age 
limit 43. Part time travelling Europe 


Address, sending photograph and references, stating 
nationality, full particulars of education, engineering 
training, and commercial experience, 7871, The Engi- 


neer Office 7871 A 
Wy AazEe. PRACTICAL MECHANICAL ENGI- 

NEER, under 40, as PARTNER in Small Old- 
established General and Agricultural Engineering 
Works and Foundry in 8. West, employing about 
30 men on repairs and special machinery 


Must have had sound workshop experience and 
£2000 capital available. Fullest investigations given 
and required Vacancy through death 
men fulfilling above conditions 
P1796, The 


Only need apply; 


Address, Engineer Office P1706 a 





VACANCY Occurs for TOOLROOM CHARGE 
A HAND in factory 10 miles North London, 
engaged in manufacture small highly accurate electrical 
instruments. Only men with previous charge experience 
need apply.—Address, 7872, The Engineer Office 
7872 A 


YONSTRUCTIONAL ENGINEERING FIRMS Who 
/ have had experience in Erecting and Fitting Up 





Vertical Machines for the Manufacture of Varnished 
Cloths should apply to P1806, The Engineer 
Office P1806 a 





‘NOMBUSTION ENGINEER for Westminster Office 
C Must be Draughteman ; exceptional know 
ledge of German essential. 

Waste Gas or Coke Oven Experience preferred 

Commencing salary £300. 

Full particulars in confidence 

Address, 7877, The Engineer Office 





7877 A 





SNGINEER (CHIEF) REQUIRED for a Large 

4 Modern Furniture Works. Preference will be 
given to applicants Qpossessing the following 
qualifications :— 

(1) A thorough practical knowledge of 
tools (erection and maintenance), 
general maintenance and fitting 

(2) A varied drawing-office experience and a prac- 
tical knowledge of press tool work 

(3) A sound knowledge of the upkeep and running 
of Lancashire boilers, steam pumps and power plants 

(4) A good knowledge of electricity (electrical engi- 
neer employed). 

The position offers a splendid opportunity to a man 
having initiative and who is ambitious —y¥ — 


machine 
gauges and jigs, 


Apply (in confidence) by letter, statiz 
rience and salary required, to FRE EDLANDS’ LTD. 
Tenax-road, Trafford Park P1799 a 





CU Bsr ASLiseED LONDON MERCHANTS RE- 

QUIRE capable energetic MAN to Take Charge of 
Machine Tool Department.—Write, in confidence, 
stating age, experience, and salary required, P1801 
The Engineer Office. Pis80l a 


“ALES REPRESENTATIVE REQUIRED in the 
Midlands for Cranes and Trucks. Only those 

having good connection and already holding engineer- 

ing lines that can suitably be run with - 7 fee i 

cranes will be considered.—Apply in_the firs 

letter, stating full particulars, to JOSEPH BOOTH 

and BROS., Ltd., Union Crane Works, Rodley, Leeds. 

7 A 


7 








ECHNICAL REPRESENTATIVE, with Experience 
7 of Pattern Shop, Foundry, and Modern Machin- 
ing Methods. Good prospects.Address, giving age 
and summary of experience as above, P1808, The 
Engineer Office P1808 a 
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AUCTIONS, Page 78. 
PATENTS, Page 2. 
MISCELLANEOUS, Page 2. 
AGENCIES, Page 2. 
PARTNERSHIPS, Page 2. 
FOR HIRE, Page 78. 


BUSINESSES and PREMISES 
(For Sale, ete.), Page 78. 


MACHINERY, &c., WANTED, Page 78. 
EDUCATIONAL, Page 2. 
FOR SALE, Pages 2 and 78. 
WORK WANTED, Page 78. 


For Advertisement Rates see 
Leader Page. 








THE ENGINEER 





Dec, 4, 1931 














———— CONSTABLE & C0 LTD ——— 
A GENT REQUIRED in South Wales and see tos 
4 relanc , -¢ oO « 
RE-ISSUE OF FAMOUS BOOKS. acturers.—-Address giving full particulars of en -" 
overed, 7875, The Engineer Office 787 


(jovernment of Bombay. 


NOTICE. 


To IRRIGATION DEPARTMENTS, PORT 

AUTHORITIES, RAILWAYS, MUNICI- 

PALITIES, ELECTRIC SUPPLY COM. 

PANTIES, PUBLIC WORKS CONTRAC. 

TORS AND OTHER ADMINISTRATIONS 

CARRYING OUT LARGE ENGINEERING 
WORKS. 


Notice is hereby given that, owing to the approach- 
ing completion of the Lloyd Barrage at Sukkur, large 
quantities of Plant and Machinery as briefly detailed 
in the list below will shortly become available for 
sale. Most of the plant is now available. 

All Administrations who have works in progress or 
who are contemplating works in the near future are 
invited to consider the subjoined list and to apply to 
the undersigned for full particulars and prices of any 
plant which might be of use to them. Enquiries are 
wot invited from machinery dealers at the present 
stage. Most of the plant was purchased new for these 
works and is in excellent condition. Every item of 
plant sold will be first overhauled and put in 
thorough working order before sale and will be open 
for inspection (and test, wherever possible) by appoint. 
ment at Sukkur. 

Service will also be given after sale and purchasers’ 
men will be trained by arrangements, as long as the 
Barrage Construction Works and Shops are in 
existence. 

A. A. MUSTO, 
C.LE., M.LC.E., LS.E., 
Superintending Engineer, Lloyd Barrage Circle. 
Postal Address : 


Cables : 
Sukkur, Sind, India. “ SUKBAR, SUKEKUR.” 





LIST OF PLANT & MACHINERY. 


RAILWAYS. 

About 40 miles of 5ft. 6in. gauge Lg A com- 
plete and 9 8 Locomotives and about 700 
Wagons of all types, including 20-Ton Bither- side 
Tipping Wagons. About 25 miles 2ft. gauge Rail- 
way complete and 15 Kerosine and 2 Steam Locos. 
and about 1100 Either-side Steel Tip Wagons of 
27 cubic feet capacity. 


FLEET. 
Two Shallow-draught Suction Dredgers, by 
Lobnitz, 20in. discharge, to dredge to 30ft. each, 
complete with 1000ft. ft. Floating Pipe Line and 
Terminal Pontoon with 150ft. overhang at 40ft. 
above water line. 
Also Shallow-dranght Paddle and Swtecnse 
Tugs, Motor Launches, Steel Barges, Pontoons 
Nors.—All motors on electri rically driven plant 
iods. 


are for A.C., 400 volts, 3-phase, 50 peri 
CRANES. 

25-Ton and 10-Ton Electric Floating Derrick 

Cranes, 10-Ton and 1%-Ton Electric Derrick 


Cranes, 20-Ton and 2-Ton Steam ck Cranes. 
Also 5-Ton Steam Loco. Cranes and 10-Ton Electric 
Loco. Cranes, 5ft. 6in. gauge. Also 15-Ton, 12-Ton 
and 5-Ton Electric Goliath Cranes, 15-Ton Elec- 
tric Shop Gantry Crane, and 15-Ton Hand- 
operated All-round Derrick Cranes. 


PUMPS. 
Sets of Sin., 4in., 3in., and 2in. 
Electric Centrifugal Pumps for 40ft. 


PILE DRIVERS. 
Ploating and Land Sets with McKiernan-Terry 
Double-acting Piling Hammers, Spencer-Hopwood 
Boilers, Zenith Winches and Steel Frames and 
Leads for driving 45ft. Piling. 


STONE CRUSHERS. 
*“* Acme” Jaw Crushers, 24in. by 15in., 
Elevators, Hoppers ot Screens and Po 
Crusher, 12in. by 6 


CONCRETE MIXERS. 
Complete Plants for Moulding 10-Ton Blocks with 
Travelling Mixer Bridge carrying 2-Yard Ransome 
Seveters and 
material all 
‘Aso Sted 3 Moulds for 10-Ton and 
Also Electric-driven Portable 


Direct-coupled 
head. 


with 
rtable 


easu. 
electric driven. 
1#-Ton Biocks, 
Mixers of sizes. 


AIR COMPRESSORS. 
Direct-coupled_ Electric-driven Sentinel Two-stage 
Compressors ¢ see cubic Ls capacity. Beit Drive 
Ditto of 550, 188, and 140 cubie feet capacity 
respectively. ) tT Tools of all kinds. 


DIVING GEAR AND DRESSES, &c. 
ELECTRIC POWER PLANT. 


Following Diesel Engines direct coupled to Alter- 
nators generating A.C., volts, y hy 
50 periods — 

2 Swiss Loco. 4-Cylinder f_ binato-ccting Diesels, 
750 =B.H.P., with Fily-wheel Alternator, 
500 kW., by Oerlikon. 

Metro-Vickers Cubicle Type Switchboard. 

Johnson and Phillips Transformers, 6600 to 
400 volts, of sizes. 

H.T. and L.T. Overhead Transmission Poles, 
Cables, &c. 


MORTAR MILLS. 
Both Over-driven and Under-driven Type Mortar 
— 8ft. dia. pans, with belt drive from counter- 
8. 


WORKSHOP MACHINERY. 
Lathes, Shapers, Planers, Milling Mochines. Drill- 
ing Machines, Belt Air H 
Punching and Shearing Machines, aan Wood- 
working Machinery, Plate Rolls, [ron and B 
foundry Equipment, Saw Sharpening Machines, &c. 


QUARRY PLANT. 
Compressed Air Drills of all sizes, Forging Ma- 
chines, Oil Furnaces, Air Compressors, Oil 
Engines, Wire Saws, Channellers, &c. 


STONE DRESSING PLANT. 
Diamond Saws, Planers, Frame Saws, Rip Saws, 
Countershafts, &c. 


ENGINES. 


Oil Engines of various sizes. 


BUILDINGS. 
Steel-framed Stone Dressing Shop, 360ft. by 115ft., 
with 15-Ton Gantry Runway and numerous 
Smaller Steel Roof Trusses, &c. 


STEEL SHEET PILING. 
About 11,000 Tons ** Universal *’ 15in. by 5in. by 
43 lb. per square foot Interlocking 8.8. Piling in 
40ft., 45ft., and 50ft. lengths. 


MISCELLANEOUS PLANT. 
Such as Steel Riveted and Sectional Tanks of all 
sizes, with and without Staging, Winches, Jacks, 





Pulleys, Wire Ropes, Motor Lorries, and many 
other items, 
. A. MUSTO, 
8.E.L.B.0, 
MS.13/10.} P.B. 40/30. 6445 


By F. J. JERVIS-SMITH, M.A., 


CHARLES 


University of Dublin. 


By Lt.-Col. C. GRARD. 
H. W. L. PHILLIPS, B.A., 
Re-issue 10s. 6d. net. 


A.I.C, 


By VICTOR F. HESS, Ph.D. 
University of Graz (Austria). 
15 Figures. Re-issue 7s. 6d. net. 





DYNAMOMETERS 


VERNON BOYS, F.R Ne 


FIELD ASTRONOMY 


for Engineers and Surveyors 


By DAVID CLARK, M.A.., B.Sc. (Lond.). 
Illustrations and Diagrams. 


ALUMINIUM AND ITS ALLOYS 


heir Properties, Thermal Treatment 
and Industrial Application 
Translated by C. M. 


ELECTRICAL CONDUCTIVITY 


of the Atmosphere and 


Professor of Experimental Physics in the 


Translated by L. W. CODD, M.A. (Oxon). 


Complete Technical and Scientific Catalogue post free on application. 


10 & 12 ORANGE STREET LONDON WC 2eaum 


R.S. Edited and Amplified by 
“Tilustrated. Re-issue 7s. 6d. net, 


Professor of Civil Engineering» 
Re-issue 6g. net. 


PHILLIPS and 
53 Plates and 89 Line Drawings. 


its Causes 











over twenty-five years’ 
experience, the self-contained 
portable Pumping Set, here 
bines efficiency and reliability 
and convenience. 


come of 


Output 65 gals. per minute against 
Head. 


other models. 


Letehworth. 


RATIONAL: 
PUMPS 


Built on sound scientific principles, the out- 
cumulative 
‘RATIONAL ’ 
illustrated, 
with economy 


25ft. total 


Send for full particulars and prices of this and 


The Heatly -Gresham 
Engineering Co., Ltd.. 


Herts. 





HIGHEST 
EFFICIENCY 


UNFAILING 
RELIABILITY 


com- 


REMARKABLE 
SIMPLICITY 




















SITUATIONS OPEN. 


RAUGHTSMAN REQUIRED IMMEDIATELY, 
experienced in Reciprocating Pumps and 
Machinery. Accuracy of standard production drawings 
and detailing essential. Good pay and prospects. 
Experience and names of previous employers.— 
Address, 7857, The Engineer Office. 7857 A 








ATTENDANT with Mechanical Stoker 
to Take Charge of Boiler 
Wages £200 


7894 A 


URBINE 
experience WANTED, 
Plant and Pass-out Turbo Generator. 
per annum. 
@ Address, 


7894, The Engineer Office. ~ 








SITUATIONS WANTED. 





NGINEER (44), A.M.LC.E., SEEKS ENGAGE 
4 MENT as Works Engineer; 20 years’ experience 
in iron, steel, sheet, and tin- plate practice, North of 
England and South Wales. This period includes 
steel works engineer, design and installation of 
modern galvanised sheet and tin-plate works. Sound 
practical experience and _ technical knowledge. 
Graphical investigations of maintenance and pro- 
duction costs.—Address, P1795, The Engineer 
Office. 1795 B 





NGINEER and DESIGNER, of Proved Inventive 

“4 ability, DESIRES POST. Competent to carry 

to successful conclusion new schemes. Efficient 

draughtsman, first-class varied experience, fluent 

a. Ly “a references, moderate salary.—Address, 

-M 24, St. Mark’s-road, North a — 
1810 B 





Old, Seven Years’ Expe- 
“4 rience in design and construction of steam 
turbines, turbo-compressors, turbo-blowers (scaveng- 
ing and supercharging turbo-blowers for Diesel 
engines) and fans, good technical and eaepune educa- 
tian, SEEKS RESPONSIBLE POSITIO 


Address, P1797, The Engineer Office. 


NGINEER, 30 Years 


pir97 B 





ENGINEER is DESIROUS of 
TRANSLATION of TECHNICAL 
and METALLURGICAL MATTER from the French 
Language, Reviews of Technical Publications, Descrip- 
tions of Plant, &c.—Address, P1802, The Engineer 
Office. P1802 B 


)XPERIENCED 
OBTAINING 





ACTORY ENGINEER, A.M.I. Mech. E., Steam, 
oll, electric, mechanical, install. run, maintain: 
extensions and overhauls.—Address, P1755, The 
Engineer Office. P1755 B 





N ECHANICAL ENGINEER (31), 9 Years British 

rly. abroad, sound D.O. and test experience, 
management and maintenance of 
steam and hydraulic plant, specialised in use of oil 
fuel, lately disengaged from works manager's position 
N. of England, fluent Spanish, DESIRES POSITION 
OF TRUST.—Address, P1798, The eee 

98 B 


economical works 





N ECHANICAL ENGINEER (37) SEEKS APPOINT 
MENT; extensive mechanical experience, 12 
position works superintendent ; 


years’ executive 


technical, plant and sales engineer, tooling expert, press 





tool specialist.—Address, P1805, The sage 8 — 





PARTNERSHIPS. 





NGINEERING PUBLICATION.—CONTROLLING 
or PART INTEREST OFFERED gentleman with 
a knowledge of engineering plant; small investment 





N ANUFACTURERS and ENGINEERS DESIROUs 
+ of EXTENDING their BUSINESS in Londo» nm 





commission basis please communicate ith 
* ADVERT — " Hastings House, Norfolk-str 
Strand, W.C. P1745 » 
— AGENT 


TEEL AND MOTOR EXPORTS. 

WANTED, with good connection among export. rs 

of steel goods, motor cars, &c., for sales on commissi:.,. 

State territory and whether travellers employed — 
Address, P1743, The Engineer Office, P1743 1 





MISCELLANEOUS 





> TO DEVELOP SOLE AGEN \\ 
£25,000 PATENT ARTICLE used uni, 
sally in engineering. References required.—Addre-., 
P1786, The Engineer Office. P1786 


ENGINEERS. 
200 PAGE BOOK FREE! 


Do you realise that there are Examinations ope: 
you that lead definitely to jobs carrying salaries ri 
from £4 108. to as much as £20 per week, and that 
particular experience is required? Our Hand-b 
explains these things and more. It ee details 
B.Se., A.M.LC.E., A.M.1.Mech.E., LE.E M.LA 
G.P.0., Matric., and all Movaslacttcun outli 
Home-Study Courses in all branches of Civil, Me 
Elec., Motor, Wireless, Aero., ** Talkie,”” Eng.. & 
and shows how our unique Appointments Departn« 
operates Don’t stay in the rut—get our 200-p 
Hand-book to-day—FREE (state subject). 


BRITISH INSTITUTE OF ENGINEERING 








TECHNOLOGY, 
22, Shakespeare House, 20/31, Oxford-street, LONDON 
= P1804 1 
PATENTS 
INGS PATENT AGENCY, Ltd, (B. T. KIN 
esd. Patent Agent, G.B.. U.S., and Can 


Advice Handbook” and cebeatian on Patent 


and Trade Marks FREE.—146a, Queen Victoria-street 





London, E.C. 4. 45 years’ ref. "Phone: Central 068: 
6755 u 

Ti tes'0 PROPRIETOR of BRITISH PATENT N 
915, dated January Srd, 1919, pertaini: 


to “Improvements in or relating to the Formati: 
tf Metal Blanks of i 
DESIROUS of ENTERD into ARRANGE 
by way of a LICENCE or OTHERWISE on re: ble 
terms for the purpose of EXPLOITING te above 
PATENT and ensuring its practical working in Great 
Britain.—All inquiries to be addressed to B. SINGEL 
Steger Building, Chicago, Dlinois. 7843 a 








HE PROPRIETORS of BRITISH PATENTS Nos 

326.819 and 326,834 are PREPARED to SEL] 

the PATENTS or to LICENSE British Manufacturers 

to WORK thereunder. They relate to grates for use 

in ore treating apparatus.—Address, BOULT, WAD! 
and TENNANT, 112, Hatton-garden, London, E.C. 1 
7853 u 





PROPRIETORS of BRITISH PATENTS N 
209,033, for ** Improvements in Hobs and Mi! 
ing Cutters; "’ No. 290,607, for Improveme = it 
and relating to Bo ring and Drilling Machines ; *’ i 
No. 292,967, for Regulating Valve,"" DESIRE. ‘t 
ENTER into ARRANGEMENTS by way of LICENC! 
or otherwise for the purpose of EXPLOITING the 
inventions. ‘in Great Britain.—For particulars kindly 
address, NATHAN, BOWMAN and vaLVERK Hi 
Patent Counsel, 149, Broadway, New York City 
P1800 # 


mlHe 





MY\HE PROPRIETOR of BRITISH PATENT N: 

124,215 is PREPARED to SELL the PATENT or 

to LICENSE British Manufacturers to WORK ther 

under. It relates to a method and apparatus for 
twisting wire and assembling them to a rings 

Address, BOULT, WADE _ and TENNANT, 112 
Hatton-garden, London, E.C. 1. 7852 





hs PROPRIETORS of BRITISH PATENT 
No. 203,472, relating to a Machine for Gaug- 


ing and Sorting Bearing Rollers and Other 
Ania. DESIRE to ENTER into ARRANGE 
NTS by way of LICENCE or OTHERWISE 


— “the purpose of exploiting the invention and 
ensuring its full and practical development in this 
country 

All communications 
H. N. and W. 8. SKEF 


shonld be addressed to 
RETT, 24, Temple-row 





—Address, P1809, The Engineer Office. P1809 « Birmingham 7873 4H 
HE PROPRIETOR of raps! rt oN 
283,014 and 202,211 is PREPARED to SEL! 
EDUCATIONAL the PATENTS or to LICENSE BRITISH MANI 





( ‘orrespondence (jourses 


PREPARATION 
FOR THE 


)\xaminations 
sey. OF CIVIL y ENGINEERS, 


IN 
UNIVERSITY OF LONDON, &c., 
ARE PERSONALLY CONDUCTED BY 


Mr. Trevor W. Phillips, 


B.Sc., Honours, Engineering, — University, 
Assoc. M. Inst. C.E., A.M.I. Struct. E., M.R.S 
F.R. Chartered Civil eciaes. &ec. 


For full particulars and advice apply to :— 
Date Street, LIVERPOOL. 
LONDON ye :—65, CHancery Lane, W.C. 2. 





T.1.€.B.. 
CORRESPONDENCE COURSES 


FOR THE 


PROFESSIONAL EXAMINATIONS 


A.M. Inst. C.E., A.M.1I. Mech. E., Grad. I.E.E., 
.F.R.Ae.8., ete. 


Convincing proof that The T.I.G.B. training 
is markedly successful is found in the many 

pages of “‘ The. Engineer’s Guide to Success " 
which are filled with hundreds of typical 
results of T.I.G.B. Students. 


Write to-day Sor “* The Engineer's Guide to 
— 140 pages — contain 


Success” 
widest se. engineering courses in the 
world, election of engineering course rae 
cation that interests you The T1.G.B. 
training unt successful for the 


‘ee 


one fee. 
THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN, 


76, Temple Bar House, London, E.C. 4. 





(Founded 1917. 18,000 Successes.) 


They relate to 
crops.— Address, 


thereunder 


FACTURERS to work 
agricultural 


apparatus for drying 








BOULT, W 7" and TENNANT, 112, Hatton-garden, 

London, E.( 7868 

406 kW Belliss STEAM SET (No. 5755) and 
350 H.P. English Electric MOTOR (new 

Jan., 1924), both 220 v. D.C. and _ high-grade con 

dition. In stock. Bargains.—-WINKWORTH, MA 

CHINERY, Staines. 7858 H 

FOR SALE. 





BOILERS, TANKS and AIR 
RECEIVERS. 


New, several 11ft. long by 5ft., Recs. 80 lb. W.P. 
Lancashire Boiler, 30ft. by 7it.. 80 Ib. W.P. 
Cornish Boiler (1915), oe. % 4 éit. —. 80 ib. W.P. 
= Boiler Sheila), by 8ft., extra heavy. 


H. & T. DANKS Fann), LTD. 


Boilermakers and Engineers, Netherton, DUDLEY. 
5840 @ 





Spencer-Bonecourt Patent 
Waste Heat Boilers. 


$2, Farringdon Street, E.C. 4. 














MANUFACTURE 
IN ENGLAND. 
MANUFACTURING FIRM which has 

A specialised in the production of Light Sheet 
etal Work (riveted or welded) such as 

Tanks, Pressings, Light Structures built up of 
drawn or ae sections, etc., is ing to consider 
Manstacsure of Sider Stites weiss fore beet 
oy Ge come. Enquiries should be 
addressed to: 


BOX 231, 
84, QUEEN VICTORIA STREET, 
LONDON, E.C.4. 
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A Seven-Day Journal 


Opening of the Ramsay Memorial 
Laboratory. 


THe Ramsay Memorial Laboratory of Chemical 
Engineering at University College, London, was opened 
last Thursday by Prince George as a memorial to Sir 
William Ramsay and the work that he performed 
during his tenure of the Chair of General and Inorganic 
Chemistry at University College between 1887 and 
1913. In 1923 the old parish vestry hall of St. 
Pancras in Gordon-street was modified and equipped 
for use as a temporary laboratory, and has now 
been incorporated in the completed scheme. 
Chemical and chemical plant manufacturers made the 
erection of the new building possible by subscribing 
a fund of £26,000 and guaranteeing an annual income 
of £4000. The laboratory is the first of its kind to be 
built in this country and is designed particularly for 
the teaching of chemical engineering. It will accom- 
modate fifty students and research workers and 
includes provision for the erection and testing of 
large-scale chemical plant. Prince George, opening 
the building, said that it should do much to bring 
scientific research in chemistry and engineering into 
closer touch with the needs of modern industry. The 
chemical engineer dealt, not only with chemical 
reactions, but also with the choice of materials, and 
at the same time made full use of every known branch 
of physics and engineering for the production of the 
perfect manufacturing plant. He would suggest that 
the directors of the laboratory should strive to main- 
tain a balance so that so-called pure research, chemical 
engineering, engineering proper and economics should 
be linked together and play their part in that scientific 
harmony which would maintain Great Britain in her 
position as one of the greatest nations in the world. 


A Proposed Export Selling Policy for 
Oil Engines. 


In opening the discussion on Friday last at the 
meeting of the Diesel Engine Users Association, 
after presenting a paper by Mr. H. V. Stead, M.Sc., 
on the operation of heavy-oil engines overseas, Mr. 
J. L. Chaloner, M.I. Mech. E., made a strong plea 
for the co-ordination of our oil engine export selling 
policy. The potential overseas market was, he 
pointed out, large as compared with the home market, 
largely because problems of fuel quality and prices 
were less difficult abroad than in our own country, 
in which coal came first. In the home market, the 
oil engine trade had shown a falling off, particularly 
in the smaller engine sizes, owing to the progress 
made in the electrical industry, especially since the 
adoption of the grid scheme, while, on the other 
hand, the Electricity ,Authorities were not yet 
convinced as to the usefulness of high-powered oil 
engine units, say, from 10,000 kW to 20,000 kW 
capacity. Recent public exhibitions had given 
evidence of considerable overlapping in engine sizes 
and makes, and one important result which would 
follow the setting up of a central selling erganisation 
with a fixed policy, would be the elimination of 
redundant types and sizes of engines, with an ordered 
distribution of oil engines over various overseas 
territories for specific purposes. A sound and active 
foreign market for British oil engines would have 
: the effect of providing the industry with the resources 

necessary to overcome its disadvantages at home, 
which were accentuated by the comparative cheapness 
of coal. With regard to the question of the production 
of fuel oil from coal, Mr. Chaloner remarked that the 
tar-oil problem for oil engines to-day was not very 
far advanced beyond that of 1914. 


L.M. and S. Railway Personnel. 


InN pursuance of a policy which was decided upon 
some time ago, certain changes in the personnel 
of the L.M. and 8. Railway were announced on 
Monday last. It will be recalled that on January Ist, 
1927, the company appointed an Executive Committee 
with Sir Josiah Stamp as President and four vice- 
presidents—two for “‘ traffic, commercial and opera- 
tion,”” one for “‘ finance and services,” and one for 
“works and ancillary undertakings.”” The first 
two offices were held by Messrs. J. H. Follows and 
John Quirey, but a month ago Mr. Quirey was made 
a member of the Railway Rates Tribunal, and Mr. 
Follows continued in office alone. It is now announced 
that he will retire on March Ist next, and that there 
will be only three Vice-presidents, Mr. Follows’ place 
being filled by the promotion of Mr. E. J. H. Lemon, 
the present chief mechanical engineer, and that Mr. 
W. A. Stanier, principal assistant to Mr. C. B. Collet 
at Swindon, will become Chief Mechanical Engineer. 
Mr. Lemon joined the Midland Railway in 1911; 
succeeded the late Mr. R. W. Reid as carriage and 
wagon superintendent on the L.M. and 8S. Railway, 
when Mr. Reid was appointed a Vice-president, and 
subsequently succeeded Sir Henry Fowler as Chief 
Mechanical Engineer. Mr. Stanier has been a Great 
Western servant since his boyhood. He started as 
an office boy with the company in 1892, but, after 











a few months, was apprenticed and worked in various 
shops. In 1903 he was appointed an Assistant 
Divisional Superintendent, and three years later 
Assistant Manager at Swindon. In 1920 he became 
works manager, two years later works assistant to 
Mr. Collett, and two years later still—in 1924— 
Assistant Chief Mechanical Engineer to the Chief 
Mechanical Engineer. His appointment now to the 
highest mechanical engineering position on the 
L.M. and 8. Railway is at once a tribute to his capacity 
and evidence of Sir Josiah Stamp’s belief that good 
can be achieved by the interchange of railway men. 
We desire to congratulate both Mr. Lemon and Mr. 
Stanier on these promotions. 


The New P. and O. Liner Carthage. 


THe 14,500 gross-ton twin-screw passenger liner 
“‘Carthage,’’ which has been constructed by Alexander 
Stephen and Sons, of Linthouse, Glasgow, for the 
P. and O. Steam Navigation Company, underwent 
her official trials on the Clyde on Friday and 
Saturday of last week, November 27th and 28th. 
Over the measured mile at Skelmorlie, the contract 
speed of 19} knots was exceeded, a speed of about 
20 knots being recorded. During a continuous run 
of twelve hours, a very satisfactory fuel consumption 
was obtained, while the turning trials showed that 
the new liner possesses excellent manceuvring 
qualities. At the conclusion of her trials, the ship 
was taken over from the builders by Lord Inchcape, 
who expressed his warm satisfaction with the work 
they had done. She left for London later in the day 
and arrived safely on Monday last. She is scheduled 
to sail for Japan on January 8th. The propelling 
machinery comprises a twin-screw arrangement of 
single-reduction geared turbines of the latest Parsons 
type, which are designed to operate at a stop valve 
pressure of 375 lb persquareinch. Steam is generated 
in four Yarrow water-tube boilers of the five-drum 
pattern, complete with superheaters and air heaters, 
which have a working pressure of 400 lb. per square 
inch, with a total steam temperature of 725 deg. 
Fah. High-pressure steam is supplied both to the 
main turbines and the three 350 kW turbo-generator 
sets, while there are two additional cylindrical 
boilers for the supply of heating steam and the 
domestic services. All the boilers work under forced 
draught and are equipped with the Clyde oil-fuel 
burning system. The new liner, along with her sister 
the ‘Corfu,’ recently put into service, has been 
specially designed for the P. and O. Company’s 
Straits-China-Japan trade, and besides some 380 
first and second passenger saloons, has equipment 
for the transport of mails and both refrigerated and 
ordinary cargo. 


The Motor Cycle Show. 


Last Monday, November 30th, the Motor Cycle 
and Cycle Show at Olympia was formally opened 
by Mr. Randolph Churchill, who said one heard 
to-day that the industries of England had been out- 
stripped by foreign competitors. The industries 
represented at the Show could, however, derive satis- 
faction from the fact that they had never been out- 
stripped. That was all the more remarkable because 
the industry had never been protected by a tariff. 
Sir Harold Bowden also stressed the same point by 
saying that a tariff would make no difference to the 
industry, which, by organisation and first-class work- 
manship, had made its goods reign supreme in this 
country and also did a large business in all parts of 
the world. The Show is pre-eminently British in 
character. Out of the total of 177 stands only two 
have been taken by foreign firms. Owing to the fact 
that the late Chancellor of the Exchequer reduced the 
tax on very small-powered machines to lds. a year, 
a number of light motor cycles with cylinder capacities 
of less than 200 c.c. are to be seen, and it.is hoped that 
the market for such machines will increase. Support 
for that hope is provided by the figures of motor 
cycles registered last year in Germany. Out of 
700,000 machines over 42 per cent. were under 200 c.c. 
capacity and 75 per cent. of current sales are for small 
machines. There is, of course, a complete range from 
the small machines just mentioned up to 800 c.c. motor 
cycles while the 500 c.c. class retains its popularity. 


The League of Nations and Public Works. 


Wir a view to reducing the extent of unemploy- 
ment in Europe, the International Labour Office has 
recently given special attention to the question of 
public works, both national and international, which 
may offer possibilities of technical development and 
economic value, the undertaking of which might 
appreciably diminish the number of unemployed. 
Last spring preliminary inquiries were sent to the 
various Governments interested, and in September 
last the question was dealt with by the Committees 
of the Commission of Enquiry for European Union. 
The assembly has now invited the Council of the 
League of Nations to instruct its Committee of 
Enquiry to examine any concrete proposals sub- 
mitted by the various Governments and to report to 
the Council on the utility and productivity of the 
works proposed. The Committee of Enquiry on 
Questions relating to Public Works and National 
Technical Equipment is one which has been recently 








set up by the Advisory and Technical Committee of 








Communications and Transit to perform the duties 


contemplated. It is highly desirable that the schemes 
of public works which are to be laid before the Com- 
mittee should reach the Secretary General of the 
League of Nations as early as possible, as the Com- 
mittee is to meet some time during the present month 
in order to examine the first schemes to be received. 
The Chairman of the Committee, which is of a 
very representative character and includes members 
of the International Labour Organisation, is Dr. J. 
Dorpmiiller, the Director-General of the German 
Railways. Sir John Brooke, one of the Electricity 
Commissioners, is the British representative. 


A Drumm Battery Train. 


A TRAIN equipped with Drumm batteries made its 
first run from Dublin to Bray and back on November 
30th, when an average speed of some 30 miles an hour 
was maintained. The total distance covered was 
about 26 miles, and during the journey the batteries 
are said to have met all the demands with complete 
satisfaction. There was an almost complete absence 
of noise, and the acceleration was excellent. A party 
of experts, who, together with Mr. P. J. McGilligan, 
the Minister for Industry and Commerce, travelled 
on the train, expressed complete satisfaction with the 
results of the trial. The train, which is 135ft. long 
and weighs 75 tons, is reported to be capable of 
accelerating about twice as quickly as an ordinary 
steam train and its constructional and working costs 
are claimed to be reasonable. As is well known, one 
of the chief features of the Drumm battery is that it 
can be charged in a short space of time without 
injury to the plates, and it is hoped that it may be 
possible to electrify the Irish Free State railways at 
comparatively low cost by employing it. 


Measuring Sea Depths. 


On Wednesday, December 2nd, Commander J. A. 
Slee read a paper before the Wireless Section of the 
Institution of Electrical Engineers on “ Reflection 
Methods of Measuring the Depth of the Sea.”’ The 
fundamental principle, he explained, was to make a 
disturbance in the water and to time the return of the 
echo from the bottom of the sea. The idea of reflection 
sounding was not new, for it was vaguely outlined in 
documents dated 1887, but apparently nothing was 
done on a practical scale until the war period. At the 
end of the war a considerable amount of knowledge 
on the subject had accumulated, and since that time 
steady progress had been made. Ordinary big ship 
navigators were very interested in depths from a little 
over 100 fathoms and less and were particularly 
anxious to read from 2 to 10 or 20 fathoms of water 
under the keel, whilst in the case of trawlers it was 
necessary to measure depths of at least 350 fathoms. 
The average rate of propagation of elastic waves in 
sea water was 4900ft. per second, which represented a 
depth of 408 fathoms for every second that elapsed 
between the time of emission and the time of the 
reception of the echo. Since navigators generally 
reckoned the depth of water by the fathom, the unit 
of time which had to be dealt with was "/g9. of a second, 
and many of the problems presented by the subject 
resided in the difficulty of making those measurements 
of very short intervals of time with sufficient accuracy. 
The whole problem could be divided into four distinct 
parts: (a) to set up the necessary elastic wave in the 
water; (6) to detect the return of the echo; (c) to 
disentangle the echo from unwanted signals of all 
kinds ; and (d) to make the measurement of time and 
to indicate the resultant depth of water. 


A Repeat Monarch of Bermuda for Barrow. 


Wirs reference to the announcement made by Sir 
Frederick Lewis, the chairman of Furness, Withy 
and Co., Ltd., at an extraordinary general meeting 
held on Thursday afternoon, that an order for a 
repeat ‘‘ Monarch of Bermuda ”’ had been placed with 
Vickers-Armstrongs, Ltd., we are informed that the 
ship will be built at the Barrow works. The company 
opened the Naval Yard at Walker-on-Tyne when the 
order for the ‘“‘ Monarch of Bermuda ”’ was received, 
in view of the fact that it would have then been 
impossible to guarantee the delivery of the ship by 
the contract date had she been built at Barrow, 
owing to the amount of work then in hand. It may 
be recalled that the company had then under con- 
struction at Barrow the “Strathnaver”™ and the 
“ Strathaird ” for the P. and O. Company, and the 
‘“* Rangatira ’’ for the Union Steamship Company of 
New Zealand, in addition to several smaller vessels. 
The Naval Yard at Walker-on-Tyne, we are informed, 
will be maintained as an operating shipyard, ready 
to be opened at a suitable opportunity. The company 
has every desire to reopen the yard when the state of 
the industry justifies it in doing so, but it is clear that 
under the present difficult conditions it would be most 
uneconomical to endeavour to keep two yards in part 
occupation. Commander Craven has stated that the 
new ship will provide employment for an average of 
at least 2000 men for fifteen months, and, owing to the 
fact that the firm has all drawings and patterns in its 
possession, an immediate start can be made. In 
addition to the men employed at Barrow, there will, 
of course, be large numbers of people engaged in 
constructing the main propelling machinery, which will 
be made by the General Electric Company at Witton. 
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The Laws of Ship Resistance. 


By G. 8S. BAKER. 
No. III.* 
EDDYMAKING. 


In one sense the main characteristic of turbulent 
frictional flow is the vorticity of eddy formation. 
But this form of eddymaking is so definite as regards 
its source that it has universally been treated by 
itself. Eddies can be set up in other ways than by 
friction between the ship’s plating and the water. 
Taking the simple case of a sphere moving through 
a perfect fluid at velocity V. Let the density be unity 
and the pressure P. The total head is constant and 
the velocity can be increased at the expense of the 
pressure until P vanishes, but not any further. In 
the case of the sphere the stream velocity at the 


tied : 
z V, and the pressure will 


maximum radius will be 
be zero at the maximum section when P is § V*. At 
higher speeds the fluid will be unable to follow the 
surface, and eddies will be formed. Again, when a 
flat surface advances through a perfect fluid at an 
angle, the fluid when it passes over the leading edge is 
supposed to maintain its contact with the back surface. 











8 
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But this flow demands a very high velocity and low 
negative pressure at the edge. In water at low pres- 
sures air is released, and the high velocity flow at 
the edge will be prevented, and an eddy form on the 
back of the plate. With a frictional fluid the possi- 
bilities of eddy formation are greatly increased. 
Consider the case of flow around a cylinder A BC. 
There will be a drop of pressure from A to B, and an 
increase from BtoC. Ina frictionless fluid the particle 
passing B has sufficient energy to reach C. If it is 
frictional the movement is opposed by the friction, 
and the particles will not have sufficient energy to 
reach C, and will cease to move. The boundary layer 
is then pushed off the form, forming what is known 
as a free vortex sheet, which continually winds 
up and breaks off as a train of large vortices. 
This will occur with any surface in which the 
curvature is such as to demand from the already 
retarded particles, more energy than can be supplied 
at the expense of pressure head. 

Lastly, consider two streams of water AB and 
CD converging on one another as in Fig. 6. 
If the velocities are not exactly the same, the common 
face E F is in a violent state of shear. The conditions 
are, in fact, the same as in the inner layer of a fric- 
tional belt. The surface E F becomes a vortex sheet, 
shedding a train of eddies in the direction E F. 
Such a condition is achieved with every propeller 
blade and with shaft bossings, the water from the two 
faces reaching the trailing edge with different 
velocities. 

In whichever way eddies are produced, the general 
flow has the same characteristics. There is the main 
outer body of water separated from the non-flowing 
turbulent water by thin vortex sheets, which open 
out downstream. Across such a sheet there is a rapid 
change of velocity, with, as a rule, slightly greater 
pressure on the outer boundary of the sheet than on 
the rear face of the obstacle forming it. Vortices 
are shed from the sheet and depart downstream with 
uniform frequency. Fage and Johansen have found 
in a number of cases (1) that the longitudinal spacing 
of these eddies is roughly proportional to the breadth b, 
between the outer faces of the vortex sheets—see 
Fig. 7—whilst (2) their velocity downstream V, varies 


ve es , 
roughly as the ratio Vv’ where V, is the open velocity 


1 
and V, the velocity of the outer face of the sheet as 
it leaves the obstacle, and (3) the total vorticity passing 
a section of a sheet in unit time is given by the 
V,2—V,? 

2V.! 
width of the belt can be kept and the smaller the 
velocity of the outer edge of the belt, the less will be 
the resistance, which varies with K. 

Passing to the application of these data to a ship. 
As a ship moves through the water, the latter is set 
in motion at various speeds and as long as the rate 
of change of velocity from forward to amidships is 
evenly graduated around the form, flow will be steady 
all over the fore body. If, however, the quick bilge 
curve of the midship body is retained in the cross 


expression ( =K. Hence the smaller the 


* No, II. appeared November 27th. 


sections at the beginning of the entrance, there will be 
some very rapid and rather unstable changes of 
velocity across this bilge line, and a liability to eddy 
formation. It is necessary always to see that there is 
no rapid change of curvature in the bow lines and 
diagonals, where these run into the squarer midship 
body. 

At the after body there is an expansion of all the 
stream tubes and of the frictional belt. Expanding 
streams are never very stable, and it requires easier 
lines to prevent them from leaving the hull and so 
causing eddies. General consideration leads to the 
conclusion that the point at which this will occur 
moves forward a little on the hull with velocity and 
size, being partly dependent on the ratio of the pressure 
change to the total pressure, including atmospheric, 
as well as on the form. No definite law is known for 
this, and to obtain data one must have recourse to 
experiments. 

Experiments have been made at the National Tank 
to detect this eddy-making with two models A and B, 
having 50 and 30 per cent. respectively of parallel 
body in their length, and a prismatic coefficient of 
run equal to 0-638. There were approximately 
two and a half beams in the length of run of model A, 
which was shaped so that a line along a diagonal 
plane, approximating to the direction of flow, had 
a maximum angle of 22 deg. to the fore and aft line. 
For form B with longer run this angle was reduced 
to 16-5 deg. The models were made so that the top 





forms of after end of the same sinusoidal shape were 
tried, and the wake currents at the after end were 
measured. These are given in Fig. 8. The wake 
has begun to show marked growth on form 3, for 
which the maximum slant of the after body was 
18-5 deg., and there was distinct deadwater, with a 
wake value of 100 per cent. with form 4, on which the 
maximum slant was 24-2 deg. 

Any eddy-making at the stern of the ship has a 
three-fold effect upon the general performance of the 
vessel : 

(a) It adds very considerably to the tow rope 
resistance at all speeds. 

(b) The majority of vessels liable to this defect are 
single-screw ships, and the centre of any main vortice 
formed is usually just forward of the propeller. 
The water flows obliquely around this and across the 
stern, to set up further eddies at the rudder posi, 
&c. No propeller can work efficiently under these 
conditions, and this loss is cumulative to that under 
heading (a). 

(c) The stability of the ship on its course is affecte:| 
if the eddy-making is on a large scale. As the eddies 
under the stern break away on one side or the othe: 
unbalanced forces are brought into play, and this 
involves the continual use of the helm and retardatio:: 
of the ship. In shallow water, when the flow unde: 
the bottom is very restricted, and, in consequence, 
the flow to the stern is more along the levels than alon, 
the diagonals, this more slanting flow will increas: 















































half resembled the bottom, and both halves were 
similar to the underwater portion of a ship up to its 
load line. This confined the load line stream to a 
plane, and when the model was deeply submerged 
wave-making was absent. It may be assumed that, 


conditions will be present when the form has a free 
surface. Both models were totally immersed in water 
contained in a long glass channel, with their keel 
lines along its length. 
densed milk and the water allowed to flow past them 


been cleared by the water. 
velocity was small the milk remained behind, and 


eddies formed to be seen. Very emphatic eddy- 
making was found with form A, but with form B 
there was only a slight amount near the water line 
plane. Resistance experiments with larger and 


ton was much greater for form A than for form B. 
Tests with other models showed that if the length of 
run was made greater than in B very little was gained 
by it. Further, an increase in the prismatic coefficient 
of the run of form B from 0-638 to 0-70, other 
things remaining the same, caused a slight increase 
in resistance per ton at all speeds, and indicated that 
slight eddy-making was present with the fuller run. 
In form B the lines were as angular as it is safe to 
make them if eddies are to be avoided. Detail 
consideration of this feature is given later; it 
is sufficient to state here that experience with 
many forms has shown that to avoid serious eddy- 
making the length of run should be not less than 


4-08 Vv mid. sec. area. 
ti Ee. (13) 


A number of experiments similar to the above 
have been made with balloon-shaped models, having 
various endings, in water at low speed. Eddy- 
making occurred on these, in almost every case, 
where the tangent to the form was inclined at an 
angle of from 16 deg. to 18 deg. to the axis of the 
form. In a series of tests with airship forms at high 
speed in an airtunnel the length was steadily increased, 
keeping the same cross sections, and the minimum 
resistance coefficient was obtained with the taper of 
the sides 12 deg. to the middle line. 

A very complete set of tests has been made at 
Hamburg with a fully submerged torpedo-shape body. 
This was 13ft. in length and Ift. in diameter. Six 





whatever eddy formation was present under these | 


They were coated with con- | 
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| 
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exactly similar models showed that the resistance per | 
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any eddy formation at the stern, so that the helm 
must be put to large angles to obtain any steering 
effect, and the propeller efficiency falls off. 

The treatment of bilge keels, shaft bossings, rudders, 
and such features, so as to avoid losses by eddy- 
making, will be given in a section on Appendages. 


WAVES AND WAVE-MAKING. 


The generation of waves, and the resistance 
involved in their continual production, have been 
the subject of many papers. Lord Kelvin has shown 


at a uniform and low velocity, until the sides had | that a travelling point of pressure will generate the 
Where the relative | familiar series of transverse and slightly curved 


waves with oblique waves terminating along two 


the milkiness of the water enabled the extent of any | divergent lines, each inclined at 19-46 deg. to the 


path of the travelling pressure point. When at some 
distance to the rear, the heights of the waves diminish 
inversely as the square root of the distance from the 
pressure point. 

The Kelvin point of pressure is rather far from 
ship conditions, being concentrated at a point and 
equal in all directions. Havelock has shown the 


| effect of distributing the pressure, and in particular 








has obtained expressions for the wave resistance of 
forms of normal ship shape in plan, but of infinite 
depth. His results for four forms whose particulars 
are given in Table XI. are shown in Fig. 9. The 
Taste XI.—Havelock Forms of Constant Length and Area of 

Section and Infinite Depth—Fig. 9. 





Shape of bow 


Form Beam. Prismatic 
coefficient. and stern lines. 
A ++ 36 0-667 Straight 
B - 1-042 0-64 Straight 
Cc -| 1-072 0-62 Slight hollow 
D -| 1-136 0-595 Hollow 
| 








ordinates of the figure are merely relative, but serve 
to show the fluctuations of resistance due to the vary- 
ing combination of bow and stern wave systems as 
speed is increased. When the form was cut off at 
various draugths, instead of being infinitely deep, the 
resulting curves have the humps and hollows at the 
same speeds, but they are of considerable less magni- 
tude. When the form is given a finer run than the 
entrance, so that it is no longer symmetrical, there 
is again a considerable reduction of the magnitude of 
the interference phenomena and of the resultant 
humps and hollows in the resistance curve. 

A variation of this theory which gives a closer 
approximation to a ship is that of Michell. In this 
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the horizontal levels are taken as functions of length 
and draught, the variation with draught being such as 
to give the same type of level line, but with ordinate 
value reduced towards the keel. He builds up a 
velocity potential satisfying these conditions. He 
assumes that the inclination of the surface of the 
ship to the middle line plane is small. He also 
assumes, as did Kelvin and Havelock, that the wave 
heights are small compared with their length, that 


all water motion set up is small relative to the ship | 


velocity, and that the effect of friction and viscosity 
can be neglected. Wigley has tested this method of 
calculating wave resistance by comparing the calcu- 
lated resistance with that obtained with actual models 


D Plan of Havelock’s Forms A & 0 
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of the forms in the tank. These models were in 
three groups : 
(a) All water lines and cross sections versine 


curves, giving very fine angle of entrance and a 
razor edge keel. 

(6) All level lines sine curves, the midship section 
having a rise of floor of 45 deg. and a coefficient of 
0-67. Three models differing only in beam formed 
this group. 

(c) All water lines sine curves, with a very full 
midship section, and a flat bottom with only a small 
bilge radius. This form was tried to investigate 
the discrepancies between theoretical and actual 
values of resistance when a form is cut off with a 
flat bottom. It was found, however, that the eddy- 
making around the bilge was very serious, and 


| about 8 per cent. of the P value for normal beam, 
| dropping to 3 per cent. for the narrowest beam tested. 
| Pressure measurements taken around a submerged 
| form indicate that the frictional belt degrades the 
pressure changes in the after body. Also measure- 
| ments of wake velocity around an ordinary ship hull 
show that there is an accumulation of very slow- 
moving water on the upper levels at the stern-post. 
These two changes increase the virtual length of the 
after body, and, as found by Havelock, diminish 
the humps and hollows and raise the speed at which 
they occur. 
part cause of the higher value of the hump speeds in 
the model. 


large, when the hull begins to trim, when the speed is 
increased so that the wave motion of the two ends 
cannot any longer be regarded as separate things, and 
when “ planing ’’ conditions have been reached. 

No single formula will cover all these possibilities, 
but for ordinary forms, when the wave-making is not 
serious, formule are feasible, and various forms have 
been put forward at different times. These are 
generally reasonably accurate for the types of hull 
the author has been used to handling, but are of 
doubtful application outside those bounds. It will be 





The relatively broad beam may also be | sufficient to give two of the most useful of these. 


The first is due to Johns, who writes : 
Residuary horse-power = B (displacement) 


It would appear, therefore, that results obtained ' where B depends upon the speed and prismatic coeffi- 


Tasie XII.—Ayre’s Constants for E.H.P. Estimates. 
Vv 
0-5 0-6 0-7 0-8 0-9 1-0 
v¥L 
L 
- 16 17 18 i9 20 21 
Position of centre of buoyancy. Percentage of length 
forward of centre of length— 
win i +s [Oe SE BO 1-0 0-9 0-7 0-2 0-8 2-0 
Single 2-0 1 1-7 1-2 0-2 1-0 
Block coefficient 0-83 0-78 0-73 0-68 ? 0-63 0-58 
C,.. 6 - : ° : - o« oe o* . : 427 458 459 435 420 360 
If the centre of buoyancy is aft or forward of the above 
position, deduct these values from C, for : 
SPN OGER. GOENR.«- oc cc se 00 68 oe gs 20 16 12 6 
2-0 per cent. departure. . 70 52 38 28 22 18 


If the block coefficient is {9 05 finer 


0-05 fuller 


duct 54 
}ehan standard { deduct  \t0 Cy. 


add 25 


There is also a smal! variable correction for beam to draught ratio. 


from such theoretical work would apply to a ship | cient and is given in Fig. 10. 


if it could be brought within the assumptions made, 
and that even with frictional resistance present 
such results can be applied broadly as giving sure 
indications of the effect of any special feature upon 
wave-making resistance. 

Formula for Wave Resistance.—The total energy of a 
wave is equal to the product L x A*, and a ship pro- 
ducing a group of transverse waves in travelling two 
wave lengths must supply the energy of one wave. 
Hence the rate of dissipation of energy is proportional 
to 2 
= . orto V h® 

V 
A similar expression for the power dissipated per 
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the increase of bilge radius necessary to avoid this | 
altered the form too much to give a good comparison. | 


The wave resistances of the models were derived | 
from the test results by deducting from the measured | 
resistance the frictional resistance for the wetted | 
surface, based on Froude’s plarik results. The con- 
clusions derived from the work were : 

(1) The experimental curve is higher than the | 
calculated, and this discrepancy steadily increased | 
as beam was diminished. Wigley, in presenting these | 
results, gave several reasons for concluding that this | 
excess was due to an under-estimate of the frictional 
resistance, which, to eliminate the difference, would 
have to be increased by some 4 per cent. for the 
narrowest beam for which the wave calculation should | 
be the most exact. 

(2) The humps and hollows in the calculated curve | 
are exaggerated compared with the experimental | 
curve, and occur earlier in the calculated curve, by 


i 
062 064 066 068 070 072 


Seale of Prismatic Coefficient @ 


unit time in making divergent waves can be obtained 
k h® V* sin? 8 cos 8 

k being a constant and 8 the divergence of the wave 
crests. Any two systems of waves having the same 
velocity and length, and amplitudes h, and h,, travel- 
ling in the same direction, will form waves of ampli- 
tude hs given by 

xd 

hs?=h,? + hy®+-2 hy hy cos L 

where d is the distance between their crest lines. 
Divergent waves rarely mix with each other, but the 
bow and stern transverse waves do, and the energy 


| absorbed will depend upon the oscillating term above. 


Practically every formula in existence assumes that the 
pressure will vary as the square of the speed. This is 
sufficiently true as long as the disturbance is small, 
but it is possible for it to break down for several 
separate reasons—when the wave motion becomes 





The frictional horse- 
power should be calculated from the formula (11). 
The result obtained applies well to warship types up 
to the speed length ratio in the figure, having ratios 
of beam to draught from 2-7 to 2-9. For broad ships 
the formula gives too low a power, and vice versd. 
It should be noted that the length to be used to fix 
the correct curve for any speed is the under-water 
length, but the prismatic coefficient is taken on the 
length between perpendiculars. For merchant ships 
without cruiser stern add 0-02 to the prismatic coeffi- 
cient to obtain the B value. 

A more elaborate method for merchant ships is that 
due to Ayre. This can only be indicated in outline 
here. His formula is intended to cover the whole 
effective horse-power of the naked form, and is as 
follows : 

a “64 y3 

'2 
This applies only to forms of 100ft. length and above. 
For standard proportions and form values of C, are 


E.H.P. 


, with correction curves for 
vL 
departure from the standard. This standard form 
has a ratio of breadth to draught of 2-0, and for each 
speed length ratio a standard length displacement 
ratio is taken and a corresponding block coefficient. 
These are defined in Table XII. 

Such methods and formule are of considerable use 
in forming preliminary estimates of power, and Ayre’s 
coefficients give a broad indication of the effect of 
certain modifications of form. Neither of them, how- 
ever, gives a sure indication of the form the sections 
should take, or of the form of hull to adopt in special 
cases, or of the limits of usefulness of certain features. 
They can be used very effectively for estimating the 
effect of departures of a standard type, on a ship 
already on service, where the change is not sufficient to 
warrant a tank test, and as a means of comparing the 
performance of different ships. 


given to a base of 


(To be continued.) 











Akroyd Stuart and the Oil Engine.* 
| By ALAN E. L. CHORLTON. 


| No. II (Conclueion).* 
| THe spraying device itself is a highly important part, 
particularly for high-speed engines, for from its correct 


| . 
| action comes good combustion and high economy. The 


injection system, comprising the spraying nozzles with the 
supplying pumps, depends for its success on the efficiency 
of its constituent parts, and the most important factor 
of all is accuracy of manufacture. As indicated, there are 
two principal systems of supplying the oil fuel to the 
sprayer in the combustion chamber—constant pressure 
and the intermittent action pump. In one a fuel main 
is kept full by a constantly running pump under very 
high pressure of the order of 5000 Ib. per square inch, 
and to each cylinder is tapped out a supply main with a 
suitable timing valve controlling it, or by mechanically 
operating the injection valve itself, as in the Vickers 
engine. The constant pressure supply system does not 
seem to make as much progress as the intermittent system, 
except in the United States. In the intermittent system, 
the fuel supply main to each cylinder is only put under 


* Akroyd Stuart Award papers 1930-31, read before the Insti- 
tute of Marine Engineers on Tuesday, November 24th, 1931. 


+ No. I. appeared November 27th, 
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the high pressure for injection at that particular time by 
& special quick-acting pump. This system was the one 
employed by Akroyd Stuart, and it is at the present 
time the favourite one. It has many variations, but the 
pump itself is the governing factor in its success. 

The general practice is to use one pump plunger per 
cylinder with suitable governung gear to the valves of that 
plunger. Another way for four-stroke cycle engines, is 
to use one plunger per two cylinders, running the plunger 
at engine speed. Still another way is by means of a 
suitable distributing device to use but one plunger and 
enable it to supply all the spray valves in correct order. 

In the foregoing system, automatic injection valves 
are employed, but, as indicated, the mechanically operated 
injection valve has been used with the intermittent system 
as well as with constant pressure. For higher speed 
engines, such as are called for in auxiliary and reserve 
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FiG..8-—-POINT OF FUEL DELIVERY AND MAXIMUM 
PRESSURE 


plants, one plunger per cylinder with an automatic inlet 
is the usual. 
There are three ways of regulating the amount of fuel 
injected by the pump : 
(a) At the beginning of the stroke ; 
(b) at the end of the stroke ; 
(c) at both ends of the stroke. 


In the actual pump these controls are carried out in 
different ways. 

Fig. 8 shows how the relative angle of the beginning 
ofjdischarge referred to the main crank affects the 
maximum pressure. 

The rate of discharge—that is to say, slow at starting 
and quick at finish—can be varied by the shape of the 
cam, or, if the drive to the plunger is taken off a crank, 
then, instead of using the mid position, viz., about the 
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four-stroke—at half engine speed, and for two-stroke 
at engine speed. All these pumps are seated valves of 
the mushroom type. 


A widely different type is that which has a controlling | 


member, which functions whilst in motion. One of this 
type is also shown in Fig. 9. This allows a very rapid 
action, sharp both at the beginning and at the end, +.e., 
instead of the dwell of a seated valve the valve acts whilst 
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FiG. 10--ARRANGEMENTS OF SPRAY VALVES 


in motion. The controlling member having helical cut-off 
and release edges, it is easy to vary the delivery at both 
ends of the actual discharge, and also to vary for change 
of speed—angle of advance—by altering the fulerum of 
the lever operating the flash valve. In one type the valve 
is combined with the plunger. This type of pump with 














| affect the relative results. 





stood that this control is delicate and any lost motion 
on the cam or with the seated valves may materially 
The efficiency of this system 
of injection, as has been indicated, resolves itself largely 
into the virtues of the operating pump, and hence, in 
describing such pumps, we describe the system. The 
connecting conduits are common to both and so do not 
call for comment. 

The pressure waves in fuel pipes have caused some con- 
cern; they do not seem to cause any ill effects in fast- 
running engines, but in large engines of the marine type 
with long pipes, reopening of the injection valve may take 
place, and precautions must be taken. Such so-called 
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Fic. 11--PRE-COMBUSTION CHAMBERS 


secondary discharges have been indicated on some of the 
American tests. 

Considering next the position of the spray valves, in 
the combustion chamber, the spray valves or atomisers 
are placed in various positions in the combustion chamber ; 
probably the central one is the most usual; that is, 
on the centre line of the cylinder, though Akroyd Stuart 
placed his at the side. In another arrangement, they are 
arranged at the periphery and may preferably be set 
tangentially ; in this case, two, three or four may be used. 
As an example, for two-stroke engines with double pistons 
like*the Doxford, sprayers set at a tangent are used. Fig. 10) 




















Fic. 9--ARRANGEMENTS OF FUEL PUMP DRIVE FOR REGULATING DISCHARGE 


half centre. a point considerably earlier is selected, i.e., 
just after the dead centre, the speed of discharge thus 
rising as the plunger nears the half centre. An arrange- 
ment of gear regulating on the suction side, one operating 
on the pressure side, and one in which the suction 
is reopened, are illustrated in Fig. 9. Variations 
of these} gears are numerous. In these gears there 


is one plunger per cylinder, the drive running—for 


piston valves must have a very high degree of accuracy | 


of manufacture. In practice, it operates excellently. As 
pointed out, in the cam type, the speed of fuel entrance 
is dependent on the cam alone, and in the crank type by 
the active part of the stroke being before the dead centre ; 
both methods give a slow start and a quick finish. This 
method is employed to reduce maximum pressures, by 
keeping down the initial rate of burning. It can be under- 








shows some of the different arrangements. In the double- 
acting, two-stroke designs, they are placed midway in 
the cylinder ends between centre and circumference. 
Where the highest mean pressures are called for the 
spread of the spray of the fuel injected must penetrate 
the maximum amount of the air content of the combustion 
chamber. The sprays must be arranged according to the 
form of combustion chamber ; this applies to large engines 
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where the combustion chamber has a large piston-rod 
passing through it and has several spray valves. In these 

















though an advantage for small cylinders, is rarely used | lence in the combustion chamber. With a materially 
for large ones. In large marine engines the combustion | lowered compression, the mixture must be ignited by an 
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ngines for marine work, the two-cell Akroyd Stuart 
combustion chamber is rarely used. 














FiG. 12— ARRANGEMENT OF SPRAY VALVES 


space is so much larger and the speed slow enough for the | electric spark. This type of engine is attractive by reason 
rate of combustion to be efficient without undue turbulence | of its lower pressures, but, owing to the lower compression 
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In the smaller ty pes of vil engine as applied to auxiliaries, 
motor boats, &c., combustion chambers are of varying 
forms, but many follow the two-cell type of Akroyd 
Stuart. One of this form—that is, of the turbulent type, 
but with two sprayers—is shown in Fig. 10. It will be 
seen that the turbulent effect due to these arrangements 
of sprayers, coupled with the throttled connection in 
the combustion chambers, allows of considerable variation 
in control of combustion. 

In the more or less flat cylindrical form—single-cell— 
the turbulence is due to the velocity of the air passing 
through the inlet valve alone, and requires relatively 
a more efficiently acting injection pump and sprayer ; | 
but with these it appears to be sufficient, especially at 
the lower speeds of marine engines. Such turbulence 
is of the disorderly type, and has no particular directional | 
control, though it probably bears some relation to rota- 
tional control. Figs. 12 and 13a may be taken as 
examples. A variant employs a shielded inlet valve to 
produce rotation when the turbulence becomes more 
orderly ; that is, rotational. Supercharge ports set tan- 
gentially at the end of the out-stroke act, it may be 
remarked, even more efficiently for a similar purpose. 

In engines using orderly turbulence—that is, rotational 
the double piston, two-stroke type, with four atomisers 
placed round the periphery and referred to previously, 
may be taken as an example ; here, the tangent air ports 
are the directing agent. 

In most of the two-cycle marine engines of the smaller 
sizes, the combustion chamber used was an Akroyd Stuart | 
type, as shown in Fig. 13 6, c and d. 

A great development has taken place with forms of | 
Akroyd Stuart divided combustion chamber, derived | 
from the Brons cup, in which one of the cells, the pre- 
combustion chamber, is employed to produce auto- 
injection. In the Brons type, the fuel was dropped into 
the cup on the suction stroke of the engine. The deriva- 
tions of this type, in which the fuel is injected by one of | 
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Fic. 13--COMBUSTION CHAMBERS 
and rise of pressure. Hence, speeding up devices for ; ratio, will not give the economy which is the desirable 
accelerating the combustion are in marine work only | feature for most important work. Therefore, it is some- 





























Fic. 15—-PRE-COMBUSTION CHAMBERS 


found in high-speed auxiliaries and never in the large what unlikely to have any application for marine work 


the systems just described near the end of the compression | main engines. in the larger propelling engines. The weight should, 


stroke into the small chamber through a simple form of 
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The action of the latest complete spraying apparatus however, be much less, as the maximum pressures are 
less, though the mean pressures may also be less. 

It is interesting to note some of the changes that have 
taken place in the forty years since the date of Akroyd 
Stuart's patent. 

The consumption was then 0-9 lb. per B.H.P. and 
is now down to as low as 0-35 Ib. 

The weight was then 200 lb. per B.H.P. for medium 
speed ; for high speed this can be reduced to as low as 
31lb.; in slow-speed marine engines no difference is 
noted. 

The revolutions were then 200 r.p.m., now speeds 
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“( \: tee of 2000 r.p.m. can be reached. 

Zonas a The mean pressure was then 50 lb. and is now up to 
\\ 2 LL. and over 100 lb. per square inch. 

i ON An intermediate Vee type with Akroyd Stuart double- 






cell combustion chambers, particularly suitable for oil- 
electric marine drives of large powers, is shown in Fig. 14. 

The standard slow-speed marine engine using air 
injection is always associated with the name of Diesel, 
though it may be said to fall within the scope of the text 
of the first patent of Akroyd Stuart. No extended descrip- 
tion of development of this type, therefore, is called for. 
& This paper is an attempt to indicate the development 
of the ideas contained in the patents of Akroyd Stuart, 


Fic. 14—""V"" TYPE CONSTRUCTION FOR O!IL-ELECTRIC MARINE Drives and to show how much of his work can be traced in 


jet, have many forms, some of which are illustrated in 
Figs. 11 and 15. The automatic injection of this type, 





: designs of to-day, so much so that the author ventures to 
has now become so extraordinarily efficient that lower think that much more is due to him from us all in return 
compressions can be used, and little, if any, extra turbu- for what he gave. 
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“MONARCH OF BERMUDA”--PROPELLING MACHINERY ARRANGEMENT 


(For description see opposite page.) 
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Fic. 5—PLANS OF UPPER AND LOWER ENGINE ROOMS 
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The Electrically-Propelled Liner 
“Monarch of Bermuda.” 


No. IT.* 


PROPELLING MACHINERY Lay-ouT. 


In our last article we dealt principally with the 
design of the hull and the passenger accommodation, 
ind we pow give a short description of the main 
propelling machinery and auxiliary plant, indicating 
the general principles on which the reversing and 
manceuvring operations are carried out. The principal 
particulars of the machinery installation are given in 
the table below : 


Propelling Machinery. 

[ype .. he Quadruple-screw G.E.C. turbo-electric 
Designed maximum output +444 -+ 19,000 8.H.P. 
Number of G.E.C.-Fraser and Chalmers 

turbo-alternators cei~ on 
Rated output of each alternator 
Rated output each turbine 
Normal speed of seta 
Number of propelling motors 
Designed continuous output 
Normal propeller running speed 


Two 

7500 kW 
10,000 H.P 
3000 r.p.m 
Four 

4750 B.H.P. 
150 r.p.m. 


Bowler Equipment 


Typ High-pressure Babcock and Wilcox water-tube 
Number of boilers ' Eight 
Designed safety valve blow-off pressure . 400 Ib. per aq. in 


Designed working pressure at superheater 
outlet . 

Superheated steam temperature 

Total generating surface . 

rotal superheater surface . oo ea 

otal air heater surface .. . 21,120 . 

Foreed draught: Closed stokehold system, about 1-7in. water 

gauge 


375 Ib. per eq. in. 
650 deg. Fah 
42,200 aq. ft. 


furtliary Generator Sets 


Namber of main sets Four 
Type - G.E.C.-Fraser and Chalmers D.C. geared 
Rated output each set 750 kW 


1000 H.P 
6000 r.p.m 
750 r.p.m 


Rated output each turbine 

Speed of turbine 

Speed of generator 

One 45-kW oil engine-driven emergency set 


It will be realised that in the design of modern 
liners, more particularly perhaps in the case of a ship 


the adoption of quadruple-screw electric propelling 
machinery in combination with Babcock and Wilcox 
high-pressure water-tube boilers. Indeed, with the 
extra demand for passenger accommodation, it seems 
difficult to conceive that any alternative scheme would 
have given a more advantageous result. It is true, 
however, that the necessity for the inclusion of the 
lower swimming bath directly over the auxiliary 
engine-room, which partly penetrates into it, and 
the finding of room for the sewage tanks and com- 
pressed air ejection apparatus, involved considerable 
care in order to ensure a lay-out, which, while being 
compact, would at the same time give reasonably 
easy overhaul facilities with convenience for working. 

As shown more particularly in the drawings repro- 
duced in page 576 ante, there are two boiler-rooms, 
one forward and one aft of the main engine-room, 
the necessary electrical leads being taken from the 
turbo-alternators and control panels through the after 
boiler-room within a special trunk, which is cooled by 
air blowing through it from the ventilating fan. They 
then pass through the auxiliary generator-room to 
the main motor-room. 

The propellers were all supplied by J. Stone and 
Co., Ltd., of Deptford, and they are of the solid type 
made in bronze. Each of them has a diameter of 13ft. 
and weighs approximately 5} tons. They are, 
we understand, very accurately finished and balanced, 
and we noted throughout the voyage and during 
the trials a pleasing absence of vibration in all parts of 
the ship. 

The four propellers are designed to absorb approxi- 
mately 19,000 total shaft horse-power continuously. 
Each is separately driven by a 4750 H.P. synchronous 
motor at a speed of 150 r.p.m. The four motors are 
supplied with three-phase, 50-cycle current at 3000 
volts from two 7500-kW G.E.C.-Fraser and Chalmers 
turbo-alternators, running at 3000 r.p.m. It is 
possible by the provision of a simple system of switch- 
ing, which will be described later, to connect each of 
the propulsion motors to either of the two turbo- 
alternators, although in normal circumstances the 
ship is worked as if it were a twin-screw vessel, the 


have been developed to overcome the disadvantages 
of carbon glands, are provided. Each consists of a 
forged steel box within the casing of the turbine, 
provided with a number of fine fins projecting 
towards a similar set of fins mounted on a separate 
sleeve on the rotor. The pitch of the fins is not the 
same in the two sets, so that the majority of the fins 
in the box and sleeve are not situated directly opposite 
each other. Very fine clearances can thus be 
obtained without any danger of damage or wear. 
Attention may also be called to the hoods over the 
glands which collect any escape of sealing steam. 
They are fitted on both main and auxiliary turbines, 
and are indicated in Fig. 9 and 12. 


TuRBINE ConTROL GEAR. 


A feature of the installation which is covered by 
patents is the arrangement whereby the speed of each 
main turbine and therefore that of the alternator, the 
propulsion motors, and the propellers can be con- 
trolled by the single movement of one large hand wheel 
at the centre of the front control cubicle panel 
through a range which extends from one-eighth up 
to full turbine speed, each hand wheel setting 
corresponding to a definite turbine speed. 

The ingenious manner in which this control has 
been effected is illustrated by the diagrammatic 
sketch reproduced in Fig. 11, while in Fig. 9 we 
show the turbine controls at the end of one of the 
units. They comprise the usual arrangement of 
throttle and pilot valves, connected with the lubricat- 
ing oil circuit along with a centrifugal speed limiting 
governor and an emergency governor. In addition 
there is a spring loaded piston moving in a 
cylinder, which is subjected to oil pressure in a 
closed circuit supplied by a governing oil pump, 
directly driven by the turbine. As shown in 
Fig. 11, the oil circuit also includes an oil tank and a 
rotary control valve operated through gearing from 
the main hand wheel on the control board already 
referred to. The pump delivers oil through the 
control valve, the opening of which is set by the hand 
wheel on the control board. At a given speed it 





Fic. 9--CONTROL GEAR AT END OF 


, 


of the type of the “‘ Monarch of Bermuda,” which is 
called upon to perform what is practically a fast 
ferry service under Atlantic weather conditions, the 
designer must frequently establish a balance between 
earning capacity and possible increased cost of main- 
tenance. When such e decision has to be made, it is 
necessary for the owner to take fully into considera- 
tion the special trade in which the vessel is to be 


engaged, in order to decide which factor is to have the | 


predominating influence For the ‘‘ Monarch of 
Bermuda” the important factor was the necessity 
of carrying over 830 first-class passengers on a fast 
voyage of forty-two hours duration, with a maximum 
of comfort, convenience, and entertainment. To this 


end, it was required to keep the machinery spaces | 
| balanced individually, and was tested while under 


within the very smallest limit. 


The drawings of the machinery spaces, reproduced | 
|so that the completed rotor ran without perceptible 


on the opposite page, show clearly the very compact 
arrangement which has been made possible by 


* No. I. appeared November 27th. 


TURBO - ALTERNATOR 


; . . 
| engine-room, between the two boiler-rooms. 


two propulsion motors on each side operating in 
unison either ahead or astern from the corresponding 
alternator. 

Both turbo-alternators, the governor end of one of 
which is shown in Fig. 9, are situated in the forward 
The 
turbines are designed to operate with steam at 350 Ib. 
per square inch pressure and 650 deg. Fah. total 
stop valve temperature, with a 28in. vacuum. 


A few points in design may be mentioned. The 
I } 


| turbine shafts are designed to have the first critical 
| speed well 


above the maximum running speed. 
Stainless steel moving blades are employed in the 


| eight wheels of each turbine, the guide vanes being 


of stainless iron. After manufacture, each wheel was 


steam at normal speeds and at 30 per cent. overspeed, 
vibration. Michell thrust bearings are fitted on each 


rotor to take the axial thrust due to steam pressure 
and the pitching of the ship. Special glands, which 


Fic. 10-—-ELECTRICALLY -DRIVEN MAIN CIRCULATING PUMP 


delivers a certain quantity of oil through a given 
opening of the control valve in the délivery main, a 
definite pressure being thereby established in the 
circuit. Should the turbine speed and that of the 
pump be increased, the quantity of oil delivered 
increases, and, with an unaltered opening of the con- 
trol valve, the pressure in the delivery main is also 
raised ; similarly, should the pump speed be reduced, 
the pressure in the delivery main is also reduced, 
while, when the opening of the control valve is 
increased by moving the hand wheel on the control 
board, the pressure in the delivery main falls, and 
vice versd. 

On the delivery main between the governing pump 
and the control valve, there is a connection to the 
bottom of a cylinder in which there moves 4 spring- 
loaded piston, the spindle of which operates the 
steam admission valves through links and relays. 
The valves are housed in one steam chest, which can 
be seen on the right-hand side of the bearing pedestal 
in Fig. 9. The object of the spring-loaded piston is 
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to give a regulating motion which on land turbines is 
provided by the sleeve of the speed control governor. 
The links and relays are so arranged that the steam 
admission valves close if the spring-loaded piston 
moves against the force of the spring, corresponding 
to a higher pressure under the piston, while they 
open if the spring-loaded piston moves in the opposite 
direction owing to the pressure falling below the 
piston. 

The controlling mechanism operates as follows. 


Pilot Valve 








a 
Oil ody Pressure from ) a 


Lubricating Oil Pump 


Speed Limiting 
Centrifugal Governor 









The mechanism is so co-related that the full-load 
valve and the stop and emergency valve begin to 


open at the same time, and continue to open simul- 


taneously the stop and emergency valve opening 
at a somewhat faster rate. It will be seen that, 
when small quantities are required, the steam 
is throttled twice in succession, giving an effective 
control over small steam quantities. 

The overload valve is set to open naturally when the 
full-load valve has reached a lift at which the full 


_~ Full Load Throttle Valve 
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Fic. 11--DIAGRAMMATIC SKETCH 


If we assume a given opening of the control valve 
in the governing pump circuit, then as long as the 
load on the turbine remains constant, there will be a 
steady pump speed and a constant oil pressure on 
the delivery main. This being so, the spring-loaded 
piston remains in one position, corresponding to a 
definite opening of the steam admission valves. 
If, however, the load on the turbine varies, such as 
may occur when the propellers suddenly emerge 
from the water when the vessek is pitching, then the 
turbine speed tends to increase with an increased 
pump speed and higher oil pressure. The increased 
pressure raises the piston and so closes the steam 
valves, thereby checking the turbine speed. The 
action is such that even with a varying load the 
turbine speed is maintained practically constant. 
When it is desired to raise the turbine speed from the 
control board the hand wheel connected to the control 
valve on the delivery main is turned and the opening 
of the valve increased, which brings about a fall 
of pressure in the delivery main and the oil cylinder. 
This allows the piston to fall and to open further the 
steam admission valves. As previously mentioned, 
there is also a normal governor of the centrifugal 


type, the casing of which will be seen to the left of | 
It has only a small effective speed range | 


Fig. 9. 
and is set slightly above the speed of the main turbine, | 
so that it merely acts as a speed-limiting device 
in case of emergency, there being an additional 
emergency governor designed to trip at 12 to 15 per 
cent. over speed, mounted on the turbine shaft, 
which in the very unlikely event of a failure 
of both the hydraulic and centrifugal governors, 
shuts off steam to the turbine. If the vacuum should | 
fail in the condenser, a spring-loaded diaphragm | 
trips the emergency gear. 

Another feature of interest in connection with the | 
governor gear is the special arrangement of admission 
valves, which enables the turbine to be controlled 
effectively, even when utilising the very small quan- 
tities of steam required under starting and reversing 
conditions when the turbine is driving at about 
one-eighth its normal full speed. To achieve this 
control a double system of throttling has been | 
adopted. As shown in Fig. 9 there are three power | 
cylinders mounted on the top of the steam chest. 
That on the extreme right controls the stop and 
emergency valve, the centre cylinder controls the 
overload valve, while that on the left controls the | 
full-load throttle valve. 

The stop and emergency valve can be closed by | 
the hand wheel on the top of the power cylinder, | 
and all the steam passes first through this valve and | 
then on to the full-load and overload valves. As | 
soon as the hand-closing gear of the stop and emer- 
gency valve is opened, the power cylinder and piston 
iake charge of the control of this valve. 

The speed governor actuates the relay of the full- 
loud throttle valve, the motion of the valve being 


ARRANGEMENT 


OF SPEED CONTROL MECHANISM 


load nozzles are fully charged. At that time, however, 
the throttling effect of the stop and emergency valve 
is practically negligible, and is not then required. 
The three valves continue to move further until the 


directly to the flange of the condenser, the shell of 
which is mounted upon spring supports. 

The main condensers for each of the two turbo 
alternator sets are of the Weir two-flow regenerative 
type, each condenser having two nests of tubes 
separated by a wide steam space which is a feature 
of the regenerative principle. Each condenser is 
provided with two circulating water inlet branches, 
one for each nest of tubes, each nest being two-flow, 
and one common sea water outlet branch at the top. 
The very neat arrangement of the circulating water 
pump with the impeller almost in line with the 
forked inlet branch, is to be noted. Each main 
circulating pump is driven by a 145 to 160 B.H.P. 
motor, and has a rated output of 125,000 gallons of 
water per minute delivered against a head of 30ft. 
The two-flow arrangement gives an unbroken stream 
of circulating water with very little aeration, as was 
shown by the dense stream of water from the 
discharge pipes on the ship’s side. 

An air ejector suction branch is taken off both 
sides of the condenser, one for each nest of tubes, 
at the highest available point under the cooler plates. 
The total cooling surface is 20,000 square feet, and 
the condenser tubes are of aluminium bronze, jin. 
external diameter. 

With steam jet air ejectors of the three-stage 
type, the condensers are designed to have sufficient 
capacity to maintain a vacuum of 29in. of mercury 
with a sea-water temperature of about 55 deg. Fah. 
The water level is maintained by a float-operated 
valve in conjunction with the closed feed system. 

The condensate is withdrawn by means of elec- 
trically driven two-stage Drysdale extraction pumps, 
each designed to deal normally with 110,800 lb. per 
hour. The main feed circuit is of the Weir closed- 
feed type, by which the feed water is preserved in 
an air-free non-corrosive condition. 

Incorporated in the closed-feed system is a Weir 
low-pressure evaporator, designed to deal with 
the fresh distilled water provided by the high-pressure 
evaporating and distilling plant. Its evaporating 
output is 6750 lb. of water per hour. The evaporating 
steam is bled from a low-pressure stage of the turbine, 
and the vapour is led to a low-pressure feed heater 
of the surface type. By this means the water supplied 
to the boilers is doubly distilled. The electrically 
driven Weir centrifugal pump on the low-pressur« 
evaporator is designed to deal with 6750 Ib. of shudge 
and water per hour. A water softening plant of 
the Buhring type is installed and has a rating of 
35 tons per twenty-four hours. It comprises a base 
exchange unit 3ft. diameter by about 7ft. 6in. 


overload valve reaches its full lift when maximum high, with its brine preparing tank and a steam jet 


output is obtained, corresponding to the ship’s fastest 
speed. 


elevator. A water meter is fitted to the outlet 
of the unit and records the amount of water softened, 


When the turbines are required to operate at a thereby enabling the unit to be regenerated when the 


slower speed, the hand wheel on the control board 
is moved so as to reduce the load on the turbine 


maximum quantity has been treated. 
In addition to the main circulating pumps above 





Fic. 12--Two or 


and the steam admission valves close in a correspond- 


|ing manner, performing, in the reverse order, the 


sequence of operations just described. 


THe CONDENSING PLANT. 
Before dealing with the alternators and the pro- 


pelling motors, we may conveniently refer to the | 


condensing plant. As the drawings reproduced on 
page 592 show, the turbine exhausts and the con- 


transmitted through the links and relays, on to the | densing plants are designed for a low headroom. | 


stop and emergency valve and the overload valve.’ The exhaust casing is very broad and it is bolted | having a designed output of 4600 gallons per minute 


THE FouR AUXILIARY TURBO-GENERATOR SETS 


mentioned, there are three auxiliary circulating 
pumps, which deliver water to the condengers of the 
four auxiliary turbo-generator sets. The arrange- 
ment of these sets is illustrated in Fig. 6, and a view 
of the auxiliary engine-room is given in Fig. 12, 
showing two of them. Their outputs and speeds are 
given in the table on page 593. The three auxiliary 
circulating pumps are interconnected with the main 
circulating pumps, and all are of the electrically 
operated vertical spindle type, each auxiliary pump 
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against a head of 32ft. Both high and low sea inlet 
valves are fitted for the pumps. 


STEAM-RAISING EQUIPMENT. 


Steam is generated in eight high-pressure water- 
tube boilers of the latest Babcock and Wilcox marine 
pattern, the principal particulars of which are included 
in the table on page 593. In Fig. 8 we show two 
sections through the forward boiler-room, which 
indicate the comparatively small space taken up 
by the boilers, superheaters and air heaters. The 
main generating tubes of the boiler are thirty-two 
sections wide, with a 7jin. pitch, and comprise tubes 
of 14in. and 4in. outside diameter, 10ft. 6in. long. 
The superheater tubes are neatly grouped immediately 
above the generating tubes, and auxiliary attachments 
include the firm’s patented soot blowers and feed 
regulators. The air heaters, which are of the three- 
pass type with 10ft. 3in. tubes of 2jin. outside 
diameter, are designed to give small resistance with 
not too large a surface, thereby allowing a low air 
pressure of about 1-7 Ib. per square inch water gauge 
to be used with a corresponding saving in fan power. 
The air leaves the heaters at a temperature of about 
220 deg. Fah., and it then passes down the side of 
the boiler casing and underneath the furnace, where 
further heat is taken up. It reaches the burners at 
a temperature of from 270 deg. to 290 deg. Fah. The 
burners are of the Todd natural draught type, 
and were slightly modified in design to allow them 
to operate under the 1-7in. air pressure. In order 
to give a margin of air pressure, should this be 
required, the fans, which were supplied by Matthew 
Paul and Co., Ltd., of Dumbarton, were specified to 
deliver air to the boiler-room at 2-5in. pressure. The 
very low working pressure actually required would 
seem to indicate quite clearly that the prevailing 
impression among a certain school of engineers that 
for successful operation with a closed stokehold, a 
high air pressure is necessary, is unfounded. Indeed, 
the very low air pressure necessary was specially 
remarked upon by many engineers who visited the 
ship. Considerable care has been taken to insulate 
the boiler walls, steam pipes and other heated surfaces 
in order to reduce the temperature in the stokeholds 
and boiler-room spaces. For this purpose blue 
asbestos, supplied by Donald Bean and Co., Ltd., 
of Glasgow, is utilised. In order to minimise the 
risk of dust from the funnels, Howden-Vortex dust 
collectors are fitted in each uptake near the top of 
the funnel. We shall refer in more detail to these 
collectors in our next article. 


ALTERNATORS AND PROPELLING Morors. 


As previously mentioned, each of the alternators 
is rated at 7500 kW, 3000 volts, three-phase, 50 cycles, 
at 3000 r.p.m., and a closed circuit cooling system 
having tubular type sea-water coolers, is provided. 
The alternators are connected to the main turbines 
by flexible couplings, which are furnished with internal 
collars in order to limit the relative movement of the 
rotors when the ship is pitching. 

Both the alternators are designed for a continuous 
rating, and the maximum temperature rise, as ascer- 
tained by the six temperature indicators embedded 
in the stator and by a resistance measurement in 
the case of the rotor, is substantially within the 
limits laid down by British Standard specifications. 
Both mica and micanite insulation are used in the 
construction, while, in order to maintain the insulation 
in good condition, and free from condensation, 
during the periods when the alternators are not in use, 
two 1 kW electric heaters are embodied in the frame 
of each machine. 

Excitation is obtained from the 220-volt ship 
supply generated by the four auxiliary generators, 
already referred to. The excitation is in each case 
applied through the medium of a special negative 
booster of 23 kW capacity which provides over excita- 
tion for starting. Three booster sets are installed, one 
of which acts as a starting unit. 

The four propulsion motors—see Fig. 5—are 
situated aft in the motor-room, the supply from the 
alternators to each motor being taken through three 
three-phase, 3000-volt, 0-45 square inch, lead- 
covered varnished cambric propulsion cables con- 
nected in parallel. As previously mentioned, these 
cables pass through the after boiler-room and fuel 
tank spaces in a special air-cooled cable passage. 
Each motor is of the totally enclosed three-phase, 
salient pole synchronous type with heavy damping 
windings in the pole faces to develop the high torque 
required during the reversing of the ship. The rated 
output is 4750 B.H.P. at 150 r.p.m., and each motor 
is directly coupled to its propeller shaft. In spite 
of the high power which they develop, the motors 
are exceptionally light, a feature which is chiefly 
due to the use of completely fabricated stator and 
end shields. A view of two of the motor casings taken 
in the Witton Works is reproduced in Fig. 13. The 
shaft of each motor is of heavy construction, and it is 
supported at each end by bearings mounted on the 
end shields. The pumps incorporated in the bearings 
provide ample lubrication, while oil rings are also 
fitted as an emergency precaution. The motors are 


so designed that they can operate with the maximum 
possible list of the ship in all directions. A separate 
completely enclosed system of ventilation is installed 
for each motor, 


and consists of a motor-driven 





fan and tubular sea-water cooler, together with the 
necessary trunking. 

The insulation has been designed to be of the highest 
class throughout, in order to withstand possible 
corrosion by sea air and the moist heat of tropical 
climates. In particular, the rotor is specially insulated 
so that it can withstand the high induced voltages 
which occur during the reversing of the ship. As 
in the case of the alternators, electric heaters are 
inserted within the carcase to maintain the windings 
at an even temperature during the time the ship 
is in port and the machinery idle. Particular care 
has been taken to meet the remote event of any 
serious fault. Large doors have been provided in the 
end shields—see Fig. 13—so that if it is desired to 
inspect the inside of the motor, one or two feed coils 
can be taken out, thereby giving access to the stator 
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windings. The method employed for supporting 

the motors also make it possible to inspect the 

rotors by removing the end shields and racking 
back the stator clear of the rotor. 

In our next article we propose to deal 

particularly with the switchgear and controls. 
(To be continued.) 


more 








Obituary. 


EDWARD GARTON. 


Tue death of Mr. Edward Garton is announced as 
having taken place on Monday, November 23rd, at 
Leamington Spa. Mr. Garton, who was fifty-five years 
of age, was born in London and educated at Montrose 
College, Brixton Hill. He was apprenticed with Seager 
Bros., of Dartford, and studied electrical and mechanical 
engineering at the Royal Polytechnic and King’s College. 

In 1897 he joined the British Thomson-Houston Com- 
pany, Ltd., but three years later he entered the service of 
the General Electric Company of America, spending one 
year at the Schenectady Works and six months at the 
Lynn Works of that company. After his return from 
America in 1902 he rejoined the B.T.H. Company, taking 
up a position in the sales department at the Rugby Works, 
and being appointed sales manager in 1912, a position 
which he held at the time of his death. He was Chairman 
of the British Ignition Association, Ltd. 


ETIENNE HENRI VAUTELET. 

A WELL-KNOWN civil engineer of Montreal, Mr. Etienne 
Henri Vautelet, died on November 13th, at the age of 
seventy-five years. He was born at Sedan and graduated 
at the Ecole des Mines in Paris in 1878. He went to 
Canada in 1884, and after working for some time in the 
mining region of Northern Ontario joined the staff of 
the Canadian Pacific Railway as a bridge engineer. He 
remained with the company for twenty years, and esta- 
blished a reputation as one of the finest practical bridge 
engineers in the Dominion. He was also responsible for 
many of the most notable structures throughout the 
Dominion, including the movable dam at St. Andrew’s, 
near Winnipeg. 

Mr. Vautelet retired from the Canadian Pacific Railway 
in 1903, when he was acting chief engineer, and became 
associated with Mr. Percival St. George, founding the firm 
of St. George and Vautelet, consulting engineers. He was 
a member of the Canadian Society of Civil Engineers. 


CORNELIS KLOOS. 


Many of our readers will learn with regret of the recent 
death in Holland of Mr. Cornelis Kloos, who for many years 
was the chief engineer of Werkspoor, Amsterdam. He 
was responsible for the design and construction of what is 
generally admitted to be the first marine oil engine of the 
direct reversible type employed in an ocean-going ship. 
That was in November, 1910, and the vessel was the Shell, 
Company’s motor vessel “ Vulcanus.”” This engine, which 
was the forerunner of many others, performed over twenty- 
one years’ useful service, and by a remarkable coincidence 
the ship was sold for breaking-up purposes almost at the 
same time that Mr. Kloos’ death became known. Mr. 
Kloos was born in Rotterdam on June 26th, 1856, and at 
the time of his death was in his seventy-sixth year. He 
was educated in Holland and spent some years studying 








at Zirich University. His works training included periods 
at the Fijenoord works at Rotterdam, at the Escher Wyss 
Works in Zirich, and also at shipyards in France and 
in Scotland. 

In 1883 he was appointed chief designer under the 
late Mr. W. H. Martin, at the Royal de Schelde Ship- 
building and Engineering Company at Flushing, and 


in 1891 engineer-manager at the Werkspoor works 
under Mr. Muysken. Two years later he rejoined 
the de Schelde Company, but returned to Amsterdam, 
becoming technical director of Werkspoor in 1900. In 
1922 he retired from active service, but was retained 
by the firm as advisory engineer until 1929. Mr. Kloos 
was an engineer of great originality and inventive genius, 
which expressed itself in such diverse branches of engi- 
neering as marine practice, locomotive building, oil engine 
construction, and the design of large pumping plants for 
land reclamation work. He was probably one of the first 
engineers connected with a successful oil fuel burning 
plant for ships, while his pioneer oil engine work we have 
already referred to. Quite recently he brought out an 
interesting design of movable raised platform for the 
saving of life on the shallow Dutch coasts. He took an 
active interest in everything pertaining to the Werkspoor 
undertaking, a valued contributor to Dutch scientific 
institutions, and a member of the Holland Committee of 
Lloyds’ Register of Shipping. 








Low-Temperature Carbonisation. 


In concluding a survey of the “ Progress and Prospects 
of Low-temperature Carbonisation in Great Britain,” 
which he contributed to the Bituminous Coal Conference 
in Pittsburg a fortnight ago, Colonel Whiston A. Bristow, 
President of the Low-Temperature Coal Distillers’ Associa- 
tion of Great Britain, Ltd., said that at the present time 
plants are established at collieries, gasworks and indepen- 
dent sites. Some of the colliery plants are showing very 
good results, a higher yield being obtained for the small 
coal than is possible by any other method of treatment or 
disposal. As is well known, the colliery industry generally 
has passed through bad times and little capital is available 
for development of any kind. It is hoped that conditions 
in this respect will shortly improve, when we shall probably 
see an increase in the number of colliery plants. 

There are several installations at gasworks, the largest 
being capable of dealing with 2000 tons of coal per week. 
In most cases the gas company already have a market 
for household coke, and the low-temperature variety 
will enable the gas company to supply coke for all purposes 
from the kitchen to the drawing-room. The organisation 
for marketing already exists and the addition of further 
tonnage will result in a reduction of overheads. 

The utilisation of the gas for enrichment purposes to 
the extent of about 30 therms per ton of coal carbonised 
will yield an additional profit after allowance has been 
made for the cost of producer gas for heating the retorts. 

The gas-handling and by-product recovery plant will 
in some departments work in well with normal gasworks 
practice. It is possible that a large part of the future 
development of low-temperature carbonisation will be 
effected in conjunction with gas companies. 

The progress of hydrogenation will also have a marked 
effect upon the economic results. In order that this process 
may work efficiently in conjunction with the low-tempera- 
ture industry, it will be necessary to establish a number 
of plants of economic size throughout the country, where 
they will be able to deal with low-temperature oils with 
@ minimum of transport cost. The inclusion of a hydro- 
genating unit in a large carbonisation installation would 
add materially to the revenue and, in some cases, it would 
almost treble the amount at present being received for 
the liquid by-products. 

Sufficient progress has been made to show that the 
low-temperature industry will definitely play an important 
and profitable part in the carbonising field. It has had 
to pay a very large sum of money for the development 
work which has been carried out during the past twenty 
years, some of which has still to be written off. 

The history of the industry has been too often tarnished 
by the over-optimism of company promoters and 
inventors with little knowledge of the subject, and even 
to-day attempts are still being made to extract from the 
pockets of the public large sums of money for producing 
something that is not wanted by processes which do not 
exist and would not work even if they did exist. Presum- 
ably, trials of this nature have affected all new industries, 
but it is hoped that with the advance of general knowledge 
of the subject incidents of this character will be rendered 
impossible. 

Engineers, however, will not be misled as to the inherent 
merits of a process by reason of past exaggerations and 
losses, neither will they be deterred by the type of unjus- 
tifiably pessimistic criticism which presumably Nature 
inflicts upon us in order to balance the account. 

There is every indication that the problems of low- 
temperature carbonisation have now been successfully 
solved, both from a technical and economical standpoint, 
and in the light of the evidence given above as to the 
progress made in the last four years, it seems more than 
likely that we are on the threshold of a very considerable 
advance. 








SIXTY YEARS AGO. 


A BRIEF note in our issue of December 8th, 1871, 
recorded that the staff of engineers sent out by Mr. (Sir 
John) Fowler on behalf of the Egyptian Government to 
survey and lay out the proposed Sudan Railway, had 
already commenced operations on the whole length of 
the line between the Second Cataract and Khartoum. 
The staff consisted of twenty experienced English sur- 
veyors, an English surgeon, and numerous native assistants 
All were stated to be in excellent health, and high praise 
was given to the Egyptian Government for the arrange- 
ments which it had made in connection with the execution 
of Mr. Fowler's programme of work. Very great importance 
was attached to the construction of the railway. Above 
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the Sixth Cataract there was a vast area of rich land 
capable of providing sugar, cotton, grain, &c., to an almost 
unlimited extent, but the existing means of transport, 
involving the use of camels on journeys of several hundred 


miles, rendered exportation practically impossible. It 


was not impossible, our note added, that more frequent 
intelligence from Sir Samuel Baker might be obtained 
from the facilities afforded by the work of the railway 
surveyors. The Europeanisation of Egypt had been 
very actively prosecuted by the then ruling Khedive, 
Ismail Pasha, but the ambitious schemes had gravely 
taxed the country’s financial resources. Dishonesty and 
extravagance had been prevalent, and in fifteen years’ 
time over £80,000,000 had been added to the National 
Debt. More than 1200 miles of railway had been laid down, 
but the system had been constructed with the aid of loans 


which were costing the country in interest, amortisation, | 
&e., nearly 27 per cent. per annum. Work on the Sudan | 
In 1875 the Khedive | 


Railway had to be suspended. 
sought some relief from his financial difficulties by selling 
176,602 Suez Canal shares to the British Government for 
£3,976,582—a bargain from which we still continue to 
reap enormous interest. But the relief was only slight ; 
crisis succeeded crisis, and with each incident the affairs 
of Egypt passed more and more into the hands of Britain 
and France. 


chapter of the long and eventful history of Egypt. Before 
it was closed, Arabi was to lead his revolt against the 
Christians, Alexandria was to be bombarded, Sir Garnet 
(Lord) Wolseley was to fight and win the battle of Tel-el- 
Kebir, and Gordon, appointed to replace Sir Samuel 
Baker in his efforts to destroy the slave trade of the 
Equatorial Provinces, was to perish at Khartoum. 








In brief, while Fowler's men were labouring | 
in the Sudan, the stage was being set for an eventful | 


mately, parallel with the shore line, and to be taken in 
a slightly north-easterly direction until it, with the North 
Arm, enclosed an area of some 270 acres. It was further 
pro to equip with transit sheds and railway lines :— 
(a) The North Arm ; (6) the East Arm ; (c) the breakwater, 
from the shore to the start of the East Arm, that portion 
| of the breakwater being widened -for the purpose; and 
| (d) the space between the shore ends of the North Arm 
| and the breakwater, the foreshore being reclaimed for 
| that purpose. 
| Again, on the ground of the present financial stringency, 
| the scheme was modified, and in its amended form it 
| was placed before the South African Railways and Harbour 
Board in December, 1930, when it was unanimously 
| adopted with one or two minor alterations. All the 
schemes were, it may here be explained, got out by Mr. 
J. F. Craig, Assoc. M. Inst. C.E., the Harbour Engineer. 
In the accepted plan, the North Arm, which is, eventually, 
to be 2600ft. long and 400ft. wide, is to be considerably 
more inclined towards the breakwater than was intended 
in the second proposal—though it, too, will start from the 
North Jetty—but, as it is to be constructed, it and the 
| East Arm—together with the breakwater and the shore 
line—will enclose an area of no less than 263 acres. That 
| area, we understand, will be considerably larger than that 
which will be by the new docks at Cape Town, 
even when the extensions now in progress there are 
| completed. The whole of the accepted scheme is, however, 
not immediately to be carried out, as it is only proposed 
| to spend just over a quarter of a million pounds on it 
| during the present financial year, which ends on March 31st 
next. 
The accepted scheme is illustrated by the accompanying 


| engraving, which has been prepared from a drawing 


signed by Mr. Craig. As regards the North Arm, the 


| amount, which it is at present intended to expend, will 


| only admit of the running out of a rubble mound for a 


New Harbour at Port Elizabeth. 


Work is proceeding on the construction of a harbour 
at Port Elizabeth, in Algoa Bay. The project has 
been under discussion for a number of years now, and 
has been subjected to several modifications. At present, 
the only protection afforded to shipping is a breakwater 
in continuation of the Dom Pedro Jetty. This breakwater 


| distance of about 2600ft., and the construction of 800ft. 


of solid work in its centre, as indicated by the tint. Subse- 
quently, it is also intended to make solid the landward 
end—including the North Jetty—which, at first, will 
only be a rubble mound, as stated above. It is hoped 
that, in the following financial year, sufficient funds will 
be allocated to enable the solid work to be extended to 
the seaward end of the rubble mound. This Arm, which, 
it is anticipated, will take from three to four years to 
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HARBOUR WORKS AT PORT ELIZABETH 


starts from the shore in a direction just north of east, | 
and then curves towards the north. It is proposed to 
lengthen it considerably; in fact, the lengthening has 
been in progress for some time. The original scheme | 
contemplated not only its extension to a total length of 
about 8000ft., but also the throwing out from the shore 
of a North Arm, which was to start from a point between | 
1} to 2 miles to the northward of the shore end of the | 
breakwater and to project in an easterly direction into 
the sea, until it reached to within 600ft., or so, of the 
outer end of the prolongation of the breakwater, the | 
distance between the two constituting the entrance to 
an enclosed harbour which was to have an area of over | 
800 acres. 

The full idea was, however, negatived on the ground of 
expense, and it was then suggested to start the North | 
Arm at an existing jetty, known as the North Jetty, 
and to throw out a New Arm, to be known as the East 
Arm, from a point in the breakwater where the latter 
begins to turf to the north, this new arm to run, approxi- 


complete, will be used as a mail ship wharf. Then, the 


| next portion of the work to be undertaken will be the 


formation of the rubble mound of the East Arm. 
The breakwater is to be made 5100ft. in length, when it 
is completed—instead of, as originally intended, 8000ft. 


| By the end of August last, it had reached as far as the end 


of the part shown solid. The Dom Pedro Jetty, which 
was originally carried on piles, is to be filled in solid, and 


| a quay, 2200ft. long by 400ft. wide, is to be built outward 


from the shore parallel with and forming an integral 
part of the breakwater. The existing jetties will, even- 
tually, be done away with. 

For the time being, at any rate, wharves and sheds 
will not be built between the shore ends of the North Arm 
and the breakwater, but the foreshore is to be reclaimed 
to as far as approximately the line shown in our engraving. 


| The area enclosed by the North and East Arms and the 


breakwater is to be dredged, part of it to a depth of 35ft. 
and part to 30ft. at low water, these two areas being 
indicated on the plan. Having regard to the relative 


positions of the breakwater and the enclosed harbour 
with its East Arm, and to the general direction of drift, 
it is anticipated that there will be but little silting, the 
East Arm acting as a silt trap or diverter. In addition 
to the enclosed harbour, there will, of course, be a large 
area of still water northward of the breakwater, the 
revailing wind blowing diagonally across the area. 
t is intended to use the seaward face of the East Arm 
for handling oil tankers, but its inner face will not be 
equipped for shipping until the trade of the harbour 
warrants it. Eventually, however, it, as well as the whole 
of the North Arm, the space between it and the break- 
water, together with the widened shore portion of the 
latter, will be equipped with quays, sheds, railways, &c.; 
but that work will only be carried out gradually as and 
when funds become available. When all is completed, 
it is anticipated that from nineteen to twenty-one large, 
ocean-going steamships will be able to berth simul- 
taneously, while, in addition, there will be ample shelter 
in the Outer Harbour—between the East Arm and the 
breakwater—for numerous ships to anchor, where they 
may be served by lighters when there is not, at the moment, 
room for them to berth at the quays. 

The West, or Shore-Quay, when it is constructed, will, 
it is expected, accommodate from six to eight vessels 
at a time. Its face will be broken by the canalisation 
of the mouth of the Baarkens River, over which it is 
proposed to construct a railway bridge to convey traffiv 
to and from the Southern Section of the Harbour and the 
marshalling yard. 

Passengers disembarking on the North Arm will be 
near the Customs House. On the quay there are to be 
cold storage buildings, in which the Bay's perishable 
exports, such as citrus fruit, eggs, cheese, meat, &c., 
will be handled. The cranes forming the lifting equipment 
are to be from 5 to 15 tons capacity, and are to be ele: 
trically operated. Subject to modification, the transit 
sheds are to be two-storeyed and are to be 400ft. long 
and 72ft. wide, the upper storey being for imports and 
the lower storey for exports. It is intended to maintain 
a depth of water of 40ft. immediately alongside the quays. 
We understand that the largest liners in South African 
waters at present draw, as & maximum, 33ft. of water 
when fully loaded. 








CATALOGUES. 


Brausa Exvecrraica, Enorneerine Company, Ltd., Faleon 
Works, Loughborough.—Details of Brush rotary converters 

Monet Wer, Ltd., Cathcart, Glasgow.—‘‘ Monel Meta! 
Some Notes on its Production and Industrial Applications.’ 

Brerrisu Acumintum Company, Ltd., Adelaide House, E.C. 4 

* Aluminium in Textile Industries": “ Aluminium in E'ec- 
trical Engineering.” 

Ferranti, Ltd., Hollinwood, Lancs.—List In. 1, of 2jin. 
instruments for A.C. and D.C. measurements; List In. 3, of 
moving iron instruments. 

Britisa Timken, Ltd., Cheston-road, Aston, Birmingham 
Publication 311, dealing with railway axle-boxes fitted with 
tapered roller bearings. 

Atra Lavat Company, Ltd., 31, Grosvenor-road, 8.W. 1. 
A leaflet on the firm's super-vacuum outfit for the purification 
and drying of insulating oil. 








Enoiveers’ German Crircie.—In view of the great import 
ance of the German language and of the high standard of 
technical work in German-speaking countries, it has been decided 
to form an Engineers’ German Circle with the following objects 
in view :—(a) To further the study of technical German ; (6) to 
ive an opportunity of hearing lectures in German by eminent 
terman-speaking technical men; (c) to bring together engi- 
neers interested in Continental technical developments. A pro- 
ramme of six or so meetings is in preparation. Each meeting, 
which will be held at the Institution of Mechanical Engineers, 
will consist of a short lecture and discussion in German, followed 
by an opportunity for further German conversation. This 
Circle has the support of the Council of the Institution of 
Mechanical Engineers and of the Verein Deutscher Ingenieure, 
and Mr. H. P. Spratt, B.Sc., has consented to serve as secretary 
Applications for membership should be made to him at the 
Library, the Science Museum, South Kensington, 8.W. 7. 


Scientiric AND TecHNicaL ApsTracts.—A conference on 
scientific abstracting service was recently held at the Imperial 
College of Science and Technology at the invitation of Mr. H. T 
Tizard, President of the Association of Special Libraries and Infor- 
mation Bureaux. The conference approved of collecting and re- 
porting on methods employed by societies and industrial under- 
takings for collecting and reviewing foreign publications. A com- 
mittee was appointed to issue a questionnaire to abstracting 
organisations and information bureaux, and to summarise the 
replies. One of the main objects is to try and provide a more 
complete and prompt review of foreign scientific and technical 

ublications, especially in the less understood languages, ¢.g., 

ussian, Japanese, &c. The committee will attempt to indicate 
precisely what methods have been found successful or ineffective 
and to analyse the collected experience and opinions. Copies of 
the questionnaire may be obtained from Mr. 8. 8. Bullock, 
Secretary of the Association of Special Libraries and Information 
Bureaux, 16, Russell-square, London, W.C. 1. It is hoped that 
replies will be received not later than the end of the year. 


Prorosep EXPLORATION oF THE “‘ Lusrranta."’—The Cunard 
liner “* Lusitania ” was sunk off the coast of Ireland by a German 
submarine in 1915. Captain H. H. Railey, an American sub- 
marine expert, is now seeking the co-operation of the British 
Admiralty in a plan for the exploration of the vessel. The 
scheme by which the exploration will be conducted is novel. 
A steel tube would be lowered into the water from the salvage 
ship. At the lower end of the tube there would be an observation 
chamber, from which the activities of the divers would be 
directed, and the work illuminated. The steel tube itself is 
already in existence, and is the property of an American firm, 
but it has never been used. It was originally built at a cost 
of £6000 for use in the salvage of gold from “* La Lutine,” which 
sailed from Yarmouth Roads in 1799 and sank off the Dutch 
coast, being wrecked on the Island of Vlieland. The compart- 
ment at the bottom of the tube is shaped like a hammer head, 
and can be entered by descending the tube by aladder. By pass- 
ing through an air lock access would be obtained to the wreck 
itself. Balancing tanks and compartments are attached to the 
sides of the tube by the use of which it may be lowered to the 
sea bottom, while it also contains a chamber from which the 
wreck could be illuminated by the use of powerful electric 
lamps. The upper end of the tube is of swan-neck form, and 
would always remain above sea level alongside the salvage 





vessel. 
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Railway and Road Matters. 





Two railway engineers of note have just retired. One 

Mr. H. J. Rudgard, assistant engineer, North-Eastern 
\rea, London and North-Eastern Railway, and the other 

Mr. D. McLellan, Divisional Engineer, Glasgow, London, 
\Vidland and Scottish Railway. 


PowERS were given last session to the London and 
North-Eastern Railway to make considerable improve- 
,ents in the facilities for dealing with the passenger traffic 
onnected with thé Harwich boats at Parkeston Quay. 
it is now Officially announced that the work has been begun. 


Tue Great Southern Railways Company's day express 
rom Dublin to Cork has hitherto taken 4} hours to cover 
1654 miles, and the corresponding up train has required 
»}} hours. Both trains now do the journey in 4 hours. 
lhe down evening train has also been accelerated, as have 
the afternoon train to Galway and the morning train from 
Cialway to Dublin. 


Tue “ Underground "’ authorities announce that they 
hope to open the first section— Finsbury Park to Amos 
Girove—of the Cockfosters extension, in May, 1932, and 
hence to Enfield West the following October. The 
extension of the Piccadilly Tube westwards from 
Hammersmith would, it is hoped, be opened to Acton 
own in June next. 


A FeaTURE of the extensions of Southampton Docks 
now in hand is that railway communication with the docks 
ind the necessary running lines, sidings, &c., on the 
reclaimed area will be given at the west end of the new 
extensions by junctions made with the main line at 
Millbrook Station. In that connection, the two lines of 
way between the West Station and Millbrook are to be 
increased to four running roads. That work has now been 
sanctioned at a cost of £170,000. 


THe less prosperous times are having a serious effect 
on the number of new motor vehicles. According to the 
Ministry of Transport Road Vehicles Returns, the record 
of those registered for the first time in September last 
was 13,577, as compared with 17,846 for the corresponding 
month of 1930. Goods vehicles formed an exception, as 
3940 were registered as against 3950, but cars fell from 
9180 to 6295, and cycles from 3567 to 2466. The total 
number of new cars registered in Great Britain in 1930 
was 153,655. 


CaBLe advices from New York confirm the anticipations 
made herein on October 30th as to the action the railways 
of the United States would take as a consequence of the 
refusal of the Interstate Commerce Commission to allow 
them to increase their rates generally by 15 per cent. 
The Commission thought that some rates might be 
increased, but that the consequent greater income should 
be given by the better-off companies to the weaker roads. 
The railways have now agreed to do that, provided that 
the sums are regarded as loans and not as gifts and that 
interest be paid on them. 

THE opening paragraph of this column on November 
27th mentioned that the Railway Rates Tribunal was then 
considering the rebates in freight rates provided for under 
Sec. 68 of the Local Government Act, 1929. On Thursday, 
the 26th, an agreed arrangement was submitted to the 
Court, which, Sir Ralph Wedgwood assured the Chairman, 
represented the desire of all parties. It was the best and 
soundest arrangement they could arrive at. The Chair- 
man then announced that in view of the unanimous appeal 
that had been made to the Court, they had come to the 
conclusion that they should adopt the rearrangement that 
had been put before them, and would later give their 
judgment in writing. 

On Friday of last week, November 27th, the L.M.S. 
cross-Channel steamer “‘ Duke of Lancaster,”’ which runs 
from Heysham to Belfast, caught fire at 9.35 p.m., shortly 
before her scheduled time for sailing. Although two of 
the firemen of the Morecambe and L.M.S8S. Horwich 
brigades were injured, there were no further casualties, as 
very few passengers were aboard when the fire began. It 
started in C deck, and despite the efforts of the two 
brigades and the tug “ Wyvern,” the whole of the saloon 
accommodation was destroyed before it was got under 
control at 3.24 a.m. on Saturday morning. On Sunday 
the ship took a heavy list and it was found im ible to 
remove her by tugs. She is to be put in hand for irs, 
the normal service being carried out by the “ e of 
Argyl! ” and the “ Rothesay.”” The “‘ Duke of Lancaster ”’ 
is a twin-screw turbine-driven ship of 3608 gross tons and 
was built and engined by William Denny and Bros., Ltd., 
in 1928, the boilers being of the Babcock and Wilcox coal- 
burning water-tube type. This fire, occurring so soon 
after that of the “ Bermuda” at Belfast, has drawn 
attention to the great need for more complete fire pro- 
tection, whether a ship be under repair, in port, or at sea. 


In view of the serious fall in their receipts and the 
Interstate Commerce Commission having refused to accede 
to their request for a general increase of 15 per cent. in 
their charges, the railways of the United States approached 
the railway labour unions with the proposal that the men 
should accept a voluntary reduction of 10 per cent. in pay. 
After four days’ conference between representatives of the 
companies and of the men, the proposal has been rejected 
by the latter. The reason why a voluntary reduction was 
sought was, we presume, because, if the companies had 
otherwise proposed to reduce wages, a dispute might have 
arisen, and, in that event, recourse would have had to be 
made to the provisions laid down in the Transportation 
Act, 1920. Under that Act, a Labour Board was set up— 
very similar to our own National Wages Board of 1919— 
which consists of nine members, three from the companies, 
three from the men, and three “ constituting the public 
group, as representing the public.’ The Board has to 
“receive for hearing, and as soon as practicable and with 
due diligence decide all disputes with respect to the wages 
or salaries of employees.’’ An important provision is that 
in order to be effective, any decision must have the con- 
currence of at least five of the nine members of the Board, 
and, of those five, at least one must be a representative of 
the public group. All this procedure will take time, and 
the companies fear that four months will elapse before a 
decision is arrived at. 


Notes and Memoranda. 


THe new lock giving adinission to the Port of Bremen 
will accommodate vessels of 100,000 tons. It is claimed 
that this lock and the new lock at Ymuiden are the two 
largest in the world. 

It is claimed that the paving of the new Cuban highway, 
which was recently completed by a Canadian firm, was 
the largest contract of its kind ever undertaken by one firm. 
The road is 500 miles long by 6-3 m, wide. It has a con- 
crete base covered with 2in. of Warrenite-Bitulithic. The 
job took four years to finish and required the use of seven 
paving plants. 

AN ingenious machine has been evolved in America for 
wrapping steel pipe with cement for protection against 
corrosion. The pipe is put in a sort of lathe and is coated 
with cement reinforced with wire netting and wrapped 
with cotton cloth. For the purpose of the Hatch Hetchy 
water supply to San Francisco some 2400ft. of 66in. pipe 
is being covered with jin. of cement daily by one plant. 

In parts of Mysore State, India, acute searcity of water 
is experienced during seasons, owing to the absence of 
rivers or large tanks. To overcome this difficulty, the 
Department of Industries and Commerce has been sinking 
bore-wells, and 90 per cent. of these wells have proved 
successful, There are now some 150 bore-wells in the State. 
The average depth of a well is about 125ft., the average 
cost per foot of boring being Rs. 9. The average yield is 
about 460 gallons per hour. These wells are becoming 
increasingly popular. 

AT a recent meeting of the Manchester Association of 
Engineers, Mr. EF. P. Paxman said that with solid injec- 
tion oil engines on motor lorries the gross ton-miles per 
gallon for fuel worked out at about 150-200 as 
to about 100 for petrol. It is, he said, claimed that in 
practice to-day such a vehicle can be operated at the equi- 
valent cost of a petrol-engined one with petrol at 2d. per 
gallon and tax free. On the basis of a 6-ton lorry making 
25,000 miles per year, the saving as against petrol amounted 
to about £240 per year. 

It is claimed that the cost of coal carried in the new 
20-ton wagons put upon the L.N.E. Railway, making two 
and a-half journeys per month, and after allowing 7 per 
cent. interest on the sinking fund, and for the cost of 
repairs, should not be more than 9d. per ton, whereas for 
similar services in conveying coal in two old wagons giving 
the same gross capacity the cost is said to be roughly 
ls. Id. per ton. This makes no allowance for the saving 
in cost of such things as shunting, coupling, uncoupling, 
loading, and particularly unloading. 

RESEARCH engineers connected with one of the large 
manufacturing firms of electrical equipment in the United 
States have succeeded in producing a carbide of tantalum 
considerably tougher than the tungsten carbide. This 
tantalum carbide made into cutting tools recently per- 
formed satisfactorily when tested on steel at a speed 
40 per cent. in excess of the limit for a high-speed tool, 
the same cut being taken in both instances. Apparently, 
says the Jron Age, the tantalum carbide tool could have 
functioned at even a much higher speed had the capacity 
of the machine permitted. 

PREVIOUS to 1930 American imports of sponge iron from 
Sweden, the only source of this increasingly important 
material, were quite large, but the business depression has 
seriously curtailed this movement. In 1929 and 1930 
the exports from Sweden were 933 tons and 860 tons per 
month respectively, with 591 tons each month in 1927. 
In 1930 they had fallen to 550 tons monthly. This year 
they ere, of course, considerably less. According to 
Government data to September Ist, this year the imports 
have been only 209 tons, or about 26 tons per month. A 
great deal has been used experimentally and some regularly 
in the production of high-grade steels. 


In an article on “Some New Features in Connection 
with the Lackawanna Suburban Electrification,” appearing 
in the November issue of The General Electric Review, 
published by the General Electric Company of America, 
Mr. J. J. Linebaugh states that while the mercury arc 
rectifier is not new, its application on such a large scale 
and for so high a voltage is novel and epoch-making. It 
has characteristics that make it ideal for a conversion 
unit for railway work. Its very high efficiency, especially 
at 3000 volts D.C., its small weight and floor space, ease 
of operation, capacity for overloads, &c., render it very 
attractive. The 3000 kW, 3000-volt mercury arc rectifiers, 
used in this electrification, gave an overall efficiency 
of 97-3 per cent. at full load and 95-4 per cent. at quarter 
load. The tests were made by the input and output 
method, and included auxiliary losses; the efficiencies 
given are from high-tension A.C. to 3000-volt D.C. This 
includes main transformer, auxiliary transformers and 
cooling system losses, so that an average all-day efficiency 
even under the poor load factors encountered should be 
at least 94 per cent. This is a gain of some 10 per cent. 
over synchronous motor-generator sets formerly used for 
this work. 

THE construction of the first development of the 
Beauharnois power canal undertaking, which has been 
actively pushed forward during the season, was three- 
quarters completed at the end of that time, being ahead of 
schedule. It is understood that the total costs to that date 
were well in line with the estimates. Four thousand men 
were employed during the summer, and there are now three 
thousand on the pay roll. The power-house was, as we 
notified at the time, finished in October, when the roof 
went on the plant. The installation of the first two 
50,000 horse-power turbines has been completed, and the 
third and fourth turbines are now being installed, and the 
work of installing the generators for these units is pro- 
ceeding. About 90 per cent. of the rock excavation 
required for a 500,000 H.P. installation has been com- 
pleted. The tail-race has been finished and the water of 
the St. Lawrence has been admitted. The two canal dykes 
over half a mile apart now stretch the entire 15 miles from 
the head waters at Lake St. Francis down to the power- 
house at Beauharnois. Excavation on the bed of the canal 
is progressing, and the amount now excavated is sufficient, 
it is stated, to provide an adequate flow of water through 





the turbines for the initial 200,000 H.P. installation. 








Miscellanea. 


Tue St. Asaph, Denbighshire, Rural District Council is 
spending £13,000 on a water supply scheme. 


It is proposed to extend the electricity supply in 
Darjeeling, and a British corporation has made an applica- 
tion for a licence in this connection. 


NEGOTIATIONS are proceeding to have all the poles in 
the streets of Ottawa removed and all power and tele 
phone wires laid in underground conduits. 


A CANADIAN paper estimates that during the past five 
years 260,000,000 dollars has been expended in the deve- 
lopment of the mining industry of that country, and that 
the produce of that industry is nearly 500,000,000 dollars 
@ year. 

Tue largest motorship to have berthed at Newcastle 
quayside is the Danish vessel “ Europa,’’ which has 
recently discharged cargo from Pacific ports. She is 
465ft. long with a registered tonnage of 10,400, and is a 
new vessel built for the East Asiatic Company of Copen- 
hagen. Her consignment to Newcastle was 1400 tons 


THE commercial production of salt is being undertaken 
in Saskatchewan by the Simpson Oil Company at its well 
near Simpson. The well, which was drilled to a depth of 
3445ft. in the expectation of finding oil, yielded brine 
98 per cent. pure, and with a salt saturation of 23 per cent. 
A small demonstration plant, installed at the well, which 
is stated to be the deepest of its kind in the world, has 
already produced some excellent salt. The consumption 
of salt in Saskatchewan is estimated at 70,000 tons annually, 
and its manufacture locally is expected to aid the develop 
ment of many industries which use large quantities of the 
commodity. Modern machinery and a refining plant have 
been installed at the well. 


Ir is with great regret that we have to announce the 
death, at the age of seventy-seven, of Mr. William Lockhart 
Bone, M.I. Mech. E., which took place on November 30th, 
at his home, 16, Plymouth-grove, Manchester. Mr. Bone 
served his engineering apprenticeship on the Clyde and 
afterwards went to Manchester to manage the Ant and 
Bee Works of Thomas Adams, maker of the well-known 
Adams valve. On the death of Mr. Adams he purchased 
the business from the executors and continued as pro- 
prietor until his retirement a few years ago. Up to the 
time of his dealth Mr. Bone was chairman of directors of 
Emmott and Co., Ltd., the proprietors of the Mechanical 
World and Engineering Record, the Textile Manufacturer, 
and allied publications, and had served the company as a 
director for the last thirty-six years. 


VaBRI0us economic interests are pressing for a resumption 
of work on the Nord Canal. Up to 1914, 67,000,000f. had 
been spent on it out of 86,000,000f. allotted. During the 
war all the bridges and sluices were destroyed, As soon 
as the war was over the question was again raised, and 
it was proposed that the canal should be enlarged so that 
barges of 600 tons, instead of 300 tons, as originally 
planned, could navigate it. Instead of the original 
86,000,000f. the canal would now cost 500,000,000f. 
£4,000,000. The canal would enable the mines of the 
Nord and Pas du Calais to compete with foreign coal 
in Paris and in the centre of France, and is therefore 
considered indispensable for the development of the 
home coal industry. It is thought that the canal could 
carry 8,000,000 tons a year and yet not interfere with the 
railways. 

Tue Tea Estates, Ltd., of South India, is, says Indian 
Engineering, erecting a new factory at its Monica Estates 
in Annamalais, which will be one of the largest in India and 
will use refuse fuel for power production. It will be a steel- 
framed building and practically the whole of the outside 
shell will be glazed by Crittall’s continuous windows. 
Electric drive will be used throughout the factory. The 
main power unit is a Crossley twin-cylinder suction gas 

ine capable of developing 122 normal and 134 maximum 
B.H.P. when running at a speed of 260 revolutions per 
minute, and it will consume gas generated from a refuse 
fuel type of gas producer. The fuel consumed will be 
charcoal and cut jungle wood not exceeding 50 per cent. of 
moisture, and the consumption will probably be about 
1-21b. per B.H.P. hour on charcoal and approximately 
2 Ib. per B.H.P. hour on waste wood fuel. 


A NEw department to be known as the electrical service 
department for the inspection, maintenance and repair of 
all electrical equipment on ships, is being formed by the 
Marconi International Marine Communication Company, 
Ltd. Established in 1900, this company has hitherto 
confined its activities to the manufacture, sale, rental and 
maintenance of wireless and allied ships’ apparatus, but 
in order to render the best possible service to its clients 
and to ensure that nothing will be lacking in the facilities 
offered to the 3000 ships on which Marconi equipment is 
used the company has built up an efficient organisation 
to provide adequate technical service in all the principal 
ports throughout the world. With responsible and highly 
skilled English officials or representatives of associated 
companies in all the important seaports, the organisation 
is well suited to undertake the supervision of all electrical 
equipment on board ship, and the Marconi Company's 
decision to extend the services it offers to shipowners by 
the formation of this new electrical service department 
is a natural outcome of its organisation and activities. 
An agreement has already been concluded with the 
Liverpool shipowners, Alfred Holt and Co., under which 
the Marconi electrical service department will take over 
all the electrical and wireless maintenance work of the 
eighty ships running under the Alfred Holt flag from the 
beginning of next year. The contract includes the inspec 
tion, maintenance and repair of all the w ireless telegraph 
equipment of the Alfred Holt fleet. Hitherto the Blue 
Funnel Line has had an efficient electrical department of 
its own, but the wide area over which its fleet operates 
makes the facilities offered by the Marconi Company 
particularly attractive, and Alfred Holt and Co. have 
therefore decided to avail themselves of the Marconi Com 
pany’s services. Experienced management of the depart- 
ments will be ensured by the appointment as manager of 
Mr. J. E. Allen, who for the past twelve years has been 
chief electrical superintendent to Alfred Holt and Co, 
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Corrosion and the Life of Structures. 


THE First Report of the Corrosion Committee 
to the Iron and Steel Industrial Research Council 
has recently been published from the offices of the 
Iron and Steel Institute, 28, Victoria-street, West- 
minster. It was presented as a paper at the Spring 
Meeting of the Iron and Steel Institute, and a report 
of the discussion upon it was printed in our issues 
of May 8th and 15th. The main object of the Com- 
mittee was to ascertain, both by practical exposure 
tests and by the investigation of cases in which iron 
or steel has been found to corrode rapidly, how such 
corrosion can be reduced to a minimum, either by 
improving the material itself or by adopting 
methods of protection. It is hoped that the 
inquiry will lead to material improvements in the 
corrosion resistance of iron and steel, and thus 
permit a much more extensive use of those materials 
in permanent structural work. 

Debate upon the nature of corrosion and the 
means of preventing it—by other than protective 
coverings—has been pursued with energy ever since 
the opening years of the present century. At this 
moment no less than seven independent ad hoc 
researches are being prosecuted in this country, and 
America, Germany, and Sweden as well—to name 
only those countries which are definitely known to 
be engaged in the work—are seeking the solution 
of a problem as old as Tubal Cain. Yet in spite of 
upwards of thirty years of research but little has 
been attained as far as structural steels are 
concerned. The discovery of acid-resisting 
steels of the high-chromium type stands apart. 
The value of such alloys for cutlery and for 
many industrial purposes is very great, but 
up to the present time there has been no serious 
attempt to use them for ‘structures. Under 
certain conditions, very pure iron appears to 
resjst corrosion, and there seems to be a general 
agreement that the inclusion of a small percentage 
of copper in steei increases its resistivity, but apart 
from these advances, it must be admitted that 
chemists, metallurgists, and physicists have failed, 
so far, to discover a ferrous material which defies 
aqueous attack. It is perhaps too soon to say 
what the outcome of the long investigations of the 
present Committee will be, but_as it appears to be 





directing its energies rather to the study of corro- 
sion than to the quest for the means of arresting it, 
we may anticipate that the work which it is doing 
will be useful rather as a guide than as giving the 
world the material for which it has sought so long. 
In saying that we do not wish to depreciate the 
work of the Committee. In a sense, it is repeating 
what has been done before or is being done by other 
research organisations, but the problems of corro- 
sion research are so difficult that even an apparent 
waste of energy by duplication is to be condoned 
in the lively hope that the last comer may succeed 
in doing what his predecessors have failed to do. The 
work of the Committee may be divided into two 
main parts—(a) an inquiry by a questionnaire, 
(b) an investigation by field tests. Many interest- 
ing facts were brought out by the answers to the 
questions, but possibly the most notable is that, for 
general structural work, the life of iron and steel is 
quite long enough. Most iron and steel structures 
are scrapped not because they have become 
weakened by corrosion, but because the march of 
progress has rendered them obsolete. Interesting 
and instructive as that observation is, we venture to 
suggest that it indicates a complacency which is 
undesirable, and which, if it were not countered, 
would beg the problem which the Committee was 
appointed to solve. No one has ever doubted that 
iron and steel are imperishable if they are always 
adequately protected by a suitable covering of 
paint or other material. But that, and no more, 
is all that this apparently favourable reply means. 
If the paint is not fitted for the purpose, if it be 
improperly applied, or if the surface below it is not 
correctly prepared and freed from moisture 
corrosion will go on under the protective coating. 
That is old and familiar knowledge, just as it is 
well known that some coatings are better than 
others, and that some are suitable for one, and others 
for different conditions of attack. It would be a 
pity, we suggest, to give too much attention to this 
question—important as it is—of protective coat- 
ings, for, as we have said, it may tend to conceal 
the real issue, which is the discovery of a naturally 
resistant material. It is obviously impossible to 
form even a rough estimate of the expenditure of 
time and money which is incurred by the necessity 
to protect iron and steel from corrosion by the 
renewal of the protective coating, but such evidence 
as exists shows that the sums involved amount to 
an enormous figure. We have already mentioned, 
in the same connection—see THe ENGINEER, 
May 15th last—that the annual expenditure upon 
the painting of the Forth Bridge is in the neigh- 
bourhood of £10,000. Assuming a useful life of one 
hundred years, no less than £1,000,000 will have 
been expended upon the upkeep of a bridge which 
cost about £3,000,000. The object upon which 
metallurgists must set their minds is, then, the 
removal of this heavy annual charge, and that can 
only be done by the discovery of a material with 
the qualities of steel which is inherently rust 
resisting. There is, indeed, one alternative—the 
invention of a coating suitable for general structures 
which would not need frequent renewal. For 
relatively small surfaces that form of protection 
already exists, but there is at present no indication 
that in its present forms it can be made suitable 
for large structures like bridges and ships. The 
latter present peculiar problems of their own, and 
in some cases it has been found worth while to 
use real corrosion-resisting steel—18 per cent. 
chromium, 8 per cent. nickel. Such an instance 
is mentioned in a paper read before the Society of 
Naval Architects and Marine Engineers in New 
York a few weeks ago by Rear-Admiral George H. 
Rock, U.S.N., in which reference is made to the 
gasoline tanks of new American cruisers and 
aircraft carriers. Since these tanks are filled 
alternately with gasoline and salt water, rapid 
corrosion takes place. This is one of the cases in 
which the advantages to be secured are so great 
that the high cost of chromium steel is justified. 
There is another aspect of the corrosion of strut- 
tures which must not be overlooked in considering 
the expenditure it involves. Wherever destruction 
of the material has to be provided against 
a substantial addition to the thickness of the plates 
and sections must be made. This, in its turn, may 
cause the addition of further material to meet the 
stresses caused by the dead load, with the final 
result that the structure as a whole is heavier and 
larger than it would have to be if the ravages of 
corrosion were not to be feared. Hence the struc- 
ture is not only more costly to construct than it 
might be, but its maintenance involves a heavy 
annual charge. It is, we submit, of great import- 
ance that attention should constantly be riveted 
upon the great capital and annual charges which 
corrosion and the fear of corrosion entail, and that 
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it should not be diverted from it by complacent 
regard of the fact that steel may outlive the useful 
life of the structure in which it is incorporated. 


Polyphase Motops. 


Apart from its main objects the scheme of 
frequency standardisation, affords an opportunity 
of modernising the electric drive in industrial 
establishments. Since the time when many 
works were electrified, motor manufacturers have 
introduced improved machines which may give 
better value to the power user than those that were 
installed originally. Unity power factor motors, 
for example, are now available; the starting 
characteristics of the squirrel-cage motor have 
been improved by the use of the Boucherot double- 
cage rotor, in various modified forms, and much 
attention has been given to the development of 
A.C. variable-speed commutator motors. Simple 
and reliable as the orthodox three-phase induction 
motor is, it possesses the well-known disadvantage 
of lowering the power factor, and thereby reducing 
the capacity of generating plant, transformers, and 
mains. A frequency change from 25 to 50 cycles 
will make matters worse rather than better, and 
unless advantage is taken of the means available 
for relieving systems of wattless current, the power 
factor problem is liable to become acute. Another 
point to be remembered is that there is every 
indication that in the future extensive use will be 
made of mercury are rectifiers, which have no 
power factor correcting properties. Supply under- 
takings that have synchronous converters on their 
systems generally find that they are beneficial 
from the point of view of helping to reduce the angle 
of lag, but rectifiers are incapable of giving any 
assistance in that direction. Any alterations in 
consumers’ plant which involve an expenditure 
by the Board over and above that necessitated by 
the exchange of one piece of apparatus for another 


1904. The subject covers a very wide range of 
specialised work, which cannot be considered here, 
especially when it is remembered that it includes 
the application of commutator machines for the 
speed and power factor regulation of induction 
motors. For many constant-speed drives the 
simple squirrel-cage machine meets requirements ; 
in fact, in its present stage of evolution it may often 
be employed for work which at one time called for 
@ slip-ring motor. Orthodox induction motors, 
with modern improvements for increasing the 
starting torque, will always predominate, and the 
more expensive machines will only be employed to 
meet the conditions for which they are intended. 
A single leading power factor motor of suitable 
size may, of course, serve to compensate the lagging 
current of a number of other motors of the ordinary 
squirrel-cage or slip-ring type. 

The task of standardising frequency has given rise 
to the use of dual frequency on “ re-connect ’’ induc- 
tion motors, which can be run on a 25-cycle system 
and changed over for 50-cycle operation when the 
new frequency is introduced. Thus by the use of 
these motors any great dislocation in the opera- 
tion of a factory is avoided, and the progress of the 
electrical industry is less liable to be hampered 
by new consumers deciding to wait for their 
supplies until the change has been made. On the 
other hand, the performance of these motors is 
& compromise between that of 25 and 50-cycle 
motors, depending on the speed and output. In 
the 40-cycle areas, the utility of the dual frequency 
motor is less pronounced than in the 25-cyecle 
areas, because there are few speeds common 
to the old and new frequencies. Under these con- 
ditions, a more suitable type of machine is the 
inter-frequency motor, which may be designed 
to run at 25 per cent. increased speed when the 
frequency is raised to 50 cycles, the mecha- 
nical drive being altered to give the speed re- 
quired. Alternatively, the machine may be 


of corresponding type, have to be the subject of | designed so that when the change occurs it can be 
negotiation as to the allocation of cost, and, | dismantled and the windings be re-grouped to give 


naturally enough, the consumer is often opposed to 
the installation of more expensive plant than that 
which was employed originally. But where elec- 





the nearest possible approach to the requisite num- 
ber of poles. Although opinions may differ concern- 
ing the merits of the scheme which has given rise to 


tricity is charged for on a kVA basis, it should not | the need for standardising frequency, few will fail 
be difficult to show that more expensive motors | to appreciate that the job demands great technical 


will be cheaper in the long run. 


skill, and that the contractors engaged on the work 


_ The employment of a few synchronous | are capable of giving good advice to those who 
induction motors in a large factory, or the | desire to bring their electrical installations up to 
application of phase advancers to slip-ring| date. In more prosperous times few manufacturers 


motors, may prove very advantageous from the 


would probably have missed the opportunity of 


point of view of the supply people, who should do | taking advantage of the latest electrical practice, 
all in their power to encourage the adoption of | whilst the change is being made, but it is to be 


plant of this type, while the work of changing the 
frequency is in progress. The use of condensers is, 


hoped that even under the present conditions the 
best and most economical schemes the electrical 


of course, another scheme that is sometimes manufacturers have to put forward will not be 
favoured, and the combination of condensers with | ignored. 


motor starting panels is a recent interesting develop- | 
ment. Of the special motors that have been 








invented to overcome the power factor difficulty, Sir Hugh Myddelton and the New 


especially in the smaller factories, the ‘‘ Kosfi ”’ 
compensated slip-ring machine is perhaps one of the 
best known. But, like all other machines designed 


River. 


OnE of those great entrepreneurs whose talents 


for unity wr leading power factors, this motor is | found expression in the new industrial order fostered 
— complicated and costly than orthodox types. in the sixteenth century by our Tudor sovereigns was 
Whatever scheme is adopted, power factor correc- | .ommemorated yesterday, December 3rd. We refer 
tion must be paid for. Similarly when speed varia- | to Sir Hugh Myddelton—his name is spelt by con- 
tion is required, A.C. motors become more com- | temporaries in a dozen different ways—citizen and 
plicated and expensive than those designed for | goldsmith of London, whose name is associated for all 
constant speed. The speed limitations of the induc- | time with ‘ bringing in a fresh streame of running 


tion motor are well known. In its simplest form it 
is essentially a constant-speed machine, although 
by making arrangements for pole changing, the 


water from the springs of Chadwell and Amwell in 
the County of Hertford to the north parts of the 
citty of London. 


” 


The practice of bringing water into towns in this 


speed may be changed = definite ratios. The manner is older than Roman times, and London at 
more costly and less simple slip-ring motor lends | ¢1, end of the sixteenth century was provided with 
itself to speed regulation in fine increments by many such “ conduits,” as they were called, such as 
inserting resistance in the rotor circuit, but the | those from Paddington, Mewsgate, Tyburn, High- 
speed is dependent on the load and the method is | bury, and Hampstead. ‘‘ Conduit streets ’’ in several 
wasteful. What is required in some cases is a motor | districts are evidence of their sites. But the New 





















which can have its speed adjusted in fine increments 
and which will continue to run at practically con- 
stant speed at all loads. 
course, readily met by a D.C. shunt motor, but not 
by ordinary A.C. machines. This has led in many 
instances to the conversion of A.C. into D.C., 
which is generally an expensive business. Hitherto 
variable-speed, three-phase commutator motors 
have not been very popular in this country, 
but several important firms are now making them. 
A typical example of a British-made pholyphase 
A.C. variable-speed motor, on which the speed 
change is obtained by altering the position of the 
brushes, was described in our issue of January 16th 
of this year, whilst in 1922 Professor 8S. P. Smith 
dealt with the subject generally in a paper read 
before the Institution of Electrical Engineers—the 
first and last paper on A.C. commutator motors 
printed in the Journal of that Institution since 


These conditions are, of 








River, as it soon came to be designated, was, from its 
length and magnitude, of an entirely different order. 
The springs in Hertfordshire were well known, the 
project of bringing their water to London had been 
talked of for years, and the growth of the city north- 
ward away from the banks of the Thames rendered 
another fresh supply an urgent matter. In fact, the 
** Lord Maior, Commonaltye and Citizens of London ”’ 
had obtained in 1605—3 Jac. I. c. 18—parliamentary 
powers, enlarged in the following year—4 Jac. I. 
c.12—to carry out the work, but they were not pre- 
pared to find the money to do so, and attempts by 
private individuals had failed. As Stow in ‘his 
** Survey ” quaintly puts it : “I spare here to speak 
of the Length of Time that such an Intent was in 
talking on; like much good Matter well motioned 
though little minded, long debated but never con- 
cluded, till Courage and Resolution lovingly shook 
Hands together, as it appears it did in the soule of 
this, no Way to be daunted, well minded gentleman ”’ 
Hugh Myddelton. 





It might well be thought that he was no more fitted 
than any other before him for the task, but th 
wealth he had acquired in his business and trade 
ventures and more especially the experience he hac! 
gained in searching for coal in his native shire oj 
Denbigh, had given him the command over resources 
and the skill in grappling with difficulties that em- 
boldened him to undertake the work. He entered int« 
an agreement with the City on March 28th, 1609, 
and the first sod was turned in the following May at 
Chadwell. The cut was l0ft. wide, and the genera! 
plan was to follow the contour of the ground. This 
made the distance about 30 miles, or twice that as th 
crow flies, and the gradient about 2ft. to the mile. 
The work entailed no serious engineering difficulties. 
The worst was the one mentioned by Stow, who visite 
the works while in progress. He observes with regar« 
to the cut that ‘“‘ The Depth of the Trench, in som: 
places, descended full thirty Feet, if not more ; 
whereas in other Places it required a sprighful art 
again, to mount it over a Valley in a Trough, between 
a Couple of Hills, and the Trough all the While born 
up by wooden Arches, some of them fixed in the 
Ground very deep, and rising in Heighth abov: 
twenty-three Feet.” We should, however, hav: 
liked to know who set it out and superintended it. 
The occupations of the persons employed on the work, 
amounting at one time to 600, are given in a prologue 
spoken at the opening ceremony as: ‘* Overseer ; 
Clearke ; Mathematian ; Maister of the timber work; 
Measurer; Bricklayer; Enginer; Borer; Pavier ; 
Labourers."’ Evidently the engineer filled quite a 
subsidiary réle. 

The real difficulties were those caused by land- 
owners and others. We cannot resist again quoting 
Stow: ‘“‘If those Enemies to all good Endeavour, 
Danger, Difficulty, Impossibility, Detraction, Con- 
tempt, Scorn, Derision, yea, and desperate Despight, 
could have prevailed by their accursed and male- 
volent Interposition, either before, at the Beginning 
in the very Birth of the proceeding, or in the least 
stolen Advantage of the whole Prosecution, this 
Worke, of so great Worth, had never been accom- 
plished.” Naturally this opposition delayed progress, 
and Myddelton had to crave for an extension of time, 
which was granted. But the most serious difficulty 
was the financial drain on his resources. Fortunately, 
King James, through whose favourite park of 
Theobalds part of the cut was being made, became 
interested, and the outcome of his foresight was a 
grant under the Great Seal, May 2nd, 1612, to dis- 
charge the expense, already incurred and to be 
incurred, in consideration of a moiety of the interest 
and profits to arise from the undertaking. Thus 
backed by the public treasury, the bold scheme was 
brought to completion, the last stage being the digging 
of “one greate and large Store Pond or Poole to 
receive and keepe the water running in and cominge 
from the said New River, and walled the same 
roundabout with a faire brick wall.’’ This is New 
River Head, the present headquarters of the Metro- 
politan Water Board. 

On Michaelmas Day, 1613, the water was admitted 
into this pool, with great ceremony, flourish of 
trumpets, firing of cannon, and pealing of bells. The 
total payments made by the Treasury amounted to 
£8909 14s. 6d., so that the total cost must have been 
at least double that, or about £430 per mile. There 
remained the task of distribution of the water. 
‘This was done with all possible diligence by pipes 
of elme and lead but for the most part elme from which 
pipes many high streets and lanes within the city are 
plentifully served.” As can readily be understood, 
Myddelton had involved himself in difficulties, owing 
to the lock-up of his capital, and it was natural that 
he should turn for relief to the mode of association 
recognised at that time for carrying on large enter- 
prises. The King on petition by letter patent, 
June 2lst, 1619, authorised the incorporation of 
““The Governor and Company of the New River 
brought from Chadwell and Amwell to London.” 
The King retained his moiety of thirty-six shares, 
but Myddelton, who was elected Governor, reduced 
his holding to two shares. 

The occasion does not admit of following further the 
fortunes of the Company, but it is interesting to know 
that the springs have now practically ceased to flow, 
and the river is supplied with water drawn through a 
branch cut from the river Lea and with water pumped 
into it from chalk and other wells along its course. 

We should like to follow the further career of 
Myddelton—his opening up of silver mines in Cardi- 
ganshire, and his “ inning ” of Brading Haven in the 
Isle of Wight—but we refrain. 

It need only be said that his merits were recognised 
by his sovereign, who conferred on him a baronetcy 
on October 19th, 1622, with the marked favour that 
he should be relieved of the payment of the fee of 
£1095 customary on elevation to that dignity. 

Sir Hugh died in 1631, at the advanced age of 
seventy-six, and was buried in St. Matthew’s Church, 
Friday-street, Cheapside, where he worshipped and 
had served as Churchwarden. The entry in the burial 
register reads: ‘‘ X>r 10 St Hugh Middleton Knight.” 
A monument was erected to him, but it perished with 
the church in the Great Fire of London in 1666. So 
passed a man of indomitable enterprise, a resourceful 
overcomer of obstacles, and a noble benefactor of 
London town. 
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Buenos Aires and Pacific? Railway: 
Three-Cylinder Tank Engines. 


TWELVE large tank locomotives have recently been 
built by Robert Stephenson and Co., Ltd., Darlington, to 
the order of the Buenos Aires and Pacific Railway Co., 
Ltd., to the designs of Mr. R. E. Kimberley, chief mecha- 
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motives yet introduced into the Argentine, being specially 
designed to augment the Buenos Aires suburban services. 
The paramount condition of the design was a capacity for 
rapid attainment of high speeds with heavy train loads, 
and these engines have now been a sufficient time in service 
to prove that they are fully equal to the task for which 
they were built. 

The boiler works at a pressure of 200 Ib. per square inch, 








nical Engineer, and under the supervision and inspection 
of Messrs. Fox and Mayo, consulting engineers to the com- 
pany, Dashwood House, Old Broad-street, London, 
E.C. 2. They are the most powerful passenger tank loco- 


PLAN VIEW OF THE VALVE MOTIONS 


and follows standard practice for this railway, such as 
direct staying of the fire-box crown, with stays attached 


by means of jaws and pins ‘to channel irons, the latter 
forming stiffeners to the top‘and, sides of the fire-box 


wrapper plate. The inner fire-box is of steel and is elec- 
trically welded in the lower portions of the seams, rivets 
being dispensed with at these places. The flue tubes, both 
small and large, are fitted with copper sleeves at the fire- 
box end, and are electrically welded to the tube plate. 

The washing-out facilities are very thorough, in view of 
the indifferent quality of the water encountered on certain 
sections of the line, and as the corrosive properties con- 


It aa een 
=" 


tained in the water are often pronounced, a margin of 
strength has been provided to allow for wastage. 

The superheater header is of the “ Stirling” type, 
incorporating a multiple regulator valve. The latter can 
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be operated from either side of the cab with equal facility, 
as may be desired. 

It will be seen from the drawing reproduced as a Supple- 
ment with this issue, that the smoke-box is of particularly 
clean design, free from internal obstructions, and with 
direct exhaust pipes from the cylinders to the blast-nozzle. 
Again, reference to the end view on the general drawing 
shows the ready accessibility of the front cylinder and 
steam chest covers. These features have been made 
possible by the position of the inside steam chest which is 
referred to later. 

Cylinders and Valve Gear.—The cylinder ports, including 
those for the inside cylinder, are of the straight type, #.e., 
with projecting exhaust chambers. This is generally con- | 
sidered to be a desirable feature from the standpoint of | 
steam distribution, though it undoubtedly adds per- 
ceptible weight when applied to as many as three cylinders. 
Tail rods are fitted. Their support takes the form of a 
slide bar with crosshead, this device being the railway 
companies’ standard. 

Two by-pass valves, of the “* Hendrie " type, are attached | 
to all the cylinders, and each piston is fitted with three 
narrow section rings. 

The inside valve gear is of considerable interest, as it | 
has been designed to overcome the difficulties e: ienced | 
when Walschaerts gear of normal type—.e., as is usually | 
fitted to an outside cylinder—is applied to an inside 
cylinder. These difficulties are enhanced when there is a 
pronounced inclination of the cylinder and valve motion in 
order to clear an axle forward of the driving axle. 

Three main difficulties are encountered, viz.:— 

(1) The high location of the steam chest above the 





INSIDE VALVE GEAR 


cylinder, necessarily close under, or with a limited boiler 

height actually obstructing, the lower portions of the | 
smoke-box, renders access at the front for inspection and 

withdrawal of the valve difficult. 

(2) The excentric rod, often unavoidably short with 
an inside gear, has an undesirable degree of inclination, 
owing to the initial inclination of the valve gear, combined | 
with a reversing link with little or no tail, this latter arising | 
out of the desire to keep the throw of the excentric within 
bounds. This inclination adversely affects the steam 
distribution, owing to the rise and fall of the engine on its 
springs. 

(3) The combination gear, i.e., lap and lead mechanism, | 
must clear the leading axle. This, in some cases, gives rise | 
to a very awkward problem, as provision must be made for | 
the crosshead arm, with a connecting link of reasonable 
length, to reciprocate the entire length of the stroke either | 
before, or behind, the axle. This condition may even | 
influence the position of the crosshead and length of the 
connecting-rod, or even of the axle itself. | 

The first and second of these difficulties can be entirely | 
eliminated by placing the piston valve at one side of the | 
cylinder, on or near the horizontal cylinder centre line for | 
standard and broad-gauge engines. In the case of narrow- | 
gauge engines some intermediate location must neces- 
sarily be chosen. | 

The third difficulty, however, remains, and is, if any- 
thing, intensified, for the downward projection of the cross- | 
head arm is progressively increased as the valve and gear 
is brought down nearer to the horizontal. Further, the 
location of the piston valve to one side introduces a gap | 
which is too wide to be adequately bridged by offsetting | 
the crosshead arm, and would, with a normal Walschaerts 
gear, require either additional mechanism, such as cross- | 
rocking levers or shafts, or a radical modification of the | 
design of the motion. 

In the valve gear under review, these difficulties have 
been entirely overcome by swinging over the combination 
gear to suit the piston valve, thus bridging the gap by 
means of members of the normal Walschaerts gear itself. 
Thus, the essential simplicity of this motion is retained, | 

| 


without the introduction of additional wearing parts in 


the line of thrust. In fact, we understand that but one 


extra joint is necessitated by the new gear. 

This gear, which has been patented by Messrs. Stephen- | 
son and Mr. A. H. Molyneux, allows great freedom in | 
It may almost be said that the valve chest can be 


design. 





| mounted in an ingenious manner which can be clearly 





vailing in India and other tropical or sub-tropical countries. 


throughout the year, and very seldom reveal dry river 
beds, rivers in India normally—November to May—reveal 


first located in the most suitable position without refer- 
ence to the rest of the valve gear, the gap being finally 
bridged by means of the combination lever set over at the 
required angle. There is, of course, no crosshead arm, 
so that the proportions of the valve gear and driving 
mechanism can be settled without reference to the leading 
axle directly below it. 

Other Details.—Other problems peculiar to this particular 
locomotive, such as the relation of such adjacent parts as 
the leading horn guides and axle-boxes have been sur- 


followed from the drawings and illustrations we present. 
The leading and trailing axles, also the coupled axle-boxes 
and guides duplicate with those of another locomotive on 
this railway. The connecting-rods are of the open jaw 
type, this being a specified feature of the design. Another 
interesting feature is the provision of steel Kinnear roller 
shutters at the cab sides. They are intended to serve as a 
protection against the invasions of locusts, or possibly, 
it may be inferred, even more dangerous invaders. 
Hasler recorders are fitted to two efgines, and 
the coupled axle-boxes are lubricated by means of 
Wakefield mechanical lubricators. Steam brakes operate 
all the wheels on the engine, including the bogies. 
The latter, as will be seen from the drawings, are 
of the three-point suspension type. Special care has been 
taken with the arrangement ante -out of the fittings in 
the cab. The driver has a clear look out, free from obstruc- 
tions, with his regulator, brake and reversing handles all 
within immediate reach. The ashpan is fitted with cast 
steel air and cleaning doors, with cast steel frames.! Both 
air and cleaning doors are operated from the cab by "means 


of screw gearing. Incidentally, two boiler blow-down 
valves are provided which are also operated from the 


footplate. 

The following are the principal particulars of the engine : 
yeauge .. .. 5ft. 6in. 
Three-cylinder 19in. dia. by 26in. 

stroke 

Coupled wheels ‘ 5ft. Jin. dia. 
Fixed wheel base .. 15ft. 
Bogie wheels 3ft. lin. 
Total wheel base .. .. 41ft. 4in. 
Heating surface, tubes . . 1538 sq. ft. 
a 162 sq. ft. 
Total evaporative .. 1700 sq. ft. 
Superheater surface 354 sq. ft. 
Grate area .. .. 27 sq. ft. 


-» «+ 200Ib. per sq. in. 
per cent. boiler pressure 
29 tons 12 cwt. 
34 tons 15 cwt. 
128 tons 7 ewt. 
21 tons 10 cwt. 
4-1 at 85 per cent. 


Working pressure ee ee 
Tractive force, 35,722 Ib. at 85 
Weight on coupled wheels .. 
front bogie... .. 
hind bogie .. .. .. 
Weight, total, in working order .. 
Maximum axleload .. .. .. .. 
Factor of adhesion in working order .. 


boiler pressure 
Capacity of tanks . . 3380 gallons 
Capacity of bunker 5 tons coal 








‘Submersible Bridges.* 


By R. P. MEARS, M. Inst. C.E., M.I. Struct. E. 


A SUBMERSIBLE bridge is a bri urposely arr: to 
be below the level of high Fae yon a delaeed pam 
structed that high floods may pass over it without 
to the structure. The idea of deliberately building an 
important bridge with its roadway below high tide or high 
flood level would, under the conditions of Great Britain, 
be preposterous. 

The conditions prevailing in Great Britain or Western 
Europe are, however, entirely different from those pre- 


Whereas rivers in Europe flow more or less constantly 
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river beds dry on their surface, but saturated below an: 
with a small perennial flow. This flow rises by some fect 
during the monsoon season, augmenting into enormo. 

floods on the occasion of heavy rains. During high floocs 
there may be a depth of 20ft. or more of water in the for: 

of a fast-flowing river right acros the bed. The bank 

are generally low, and there is considerable flooding of an 

low-lying ground nearby. 

Now, the outstanding features of the river flow are t} 
great height of the floods and their short duration. Ther. 
fore, by so constructing bridges as to render them pro 
against the effect of floods passing over them, approa: 
embankments and land spans are avoided, and height . 
piers and abutments economised. Thus the difference 
cost between a high level and a submersible bridge may | 
as much as half the cost of the complete high-level structu: 
with the additional advantage of freedom from mainte: 
ance, worry and expense in connection with approa 
embankments, approaches to submersible bridges bei: 
either at ground level or preferably in cutting. The so 
disadvantage in the submersible bridge is that during hi, 
floods the bridge cannot be used, and this occurs on! 
during a few days out of the whole year. 

In order to construct a bridge that will be proof again- 
the effects of submersion, it must first be well founde: 
so that it may successfully resist the lateral thrust due t 
water pressure, and also be proof against the effects « 
scour, scour being much aggravated by the obstruction t 
flow caused by the bridge. A bridge of this type should } 
heavy and massive, and devoid of any perforations « 
pockets in which floating débris could lodge. 

Spans should be moderately large, so as to let floatin, 
trees, &c., get through, and the hand rail must either bh. 
collapsible or removable, so that at times of flood 
should offer no resistance, otherwise it is liable to get tor: 
off by trees or collections of brushwood as well as offerin; 
increased obstruction to the flow of the river. 

Owing to the above considerations, many bridges « 
the submersible type have been built in Central India 
The materials generally used and most suitable are brick 
lime, concrete, masonry, reinforced concrete, or a com 
bination of these materials. The barrel type arch backe:' 
in plum lime concrete is the most usual and suitab| 
type, since it provides the necessary mass and weight i: 
local materials and at cheap cost. Steel bridges are not 
suitable, owing to their being too light in weight, and 
of course, lattice or open work of any type will not do 
Since lime of excellent quality is obtainable throughout 
Central India, most small bridges of this type are very 
economically built in either lime concrete, brick-in-lim« 
arches, or masonry-in-lime arches. Across the smaller 
rivers there are many such bridges very efficiently designed 
and constructed by the Public Works Department, and 
built at very small cost. 

The ideal solution to the problem of the submersibk 
bridge is a heavy structure built in a combination of 
masonry and reinforced concrete, or, more properly 
specified, open foundations, piers of plum cement concrete, 
below permanent water level, and of plum lime concrete, 
masonry faced, above permanent water level, and masonry 
facing to be cement pointed. Piers should be heavy and 
massive, and provided with properly shaped cut-waters 
and ease-waters. They should be buttressed on the down 
stream side, so as to ensure stability against flood. Al! 
piers should be designed also to meet the worst conditions 
possible. Their weights must be considered both in air and 
under water, and they must contain within their middle 
thirds all possible or reasonable unbalanced arched 
thrusts. The possibilities also of the effects of hydro 
static uplift on them should be considered, and, if neces 
sary, provided for; this may be particularly necessary 
where open foundations are prohibitive in cost, and 
piles or well foundations or a combination of the two 
resorted to. 

Abutment piers should be provided at every fourth or 
fifth span, and should be designed so as to be stable against 
all possible conditions that might occur. Abutment piers 
should be provided with well-shaped cut-waters and ease- 
waters, both brought right up to road surface, thus pro- 
viding additional deck space at intervals along the length 
of a long bridge. Wing walls are generally provided, and 
if sufficiently deeply founded ensure under all conditions 
the stability of the end abutment. It is, however, more 
usual to make the end abutment secure, and to slip joint 
the wing walls and build them up only off shallow founda- 
tions. That is quite reasonable, since should they wash 
out they would be very cheaply and easily repaired. 

All piers, abutment piers, and end abutments should 
be founded on rock when possible. Where no rock exists 
and open foundations are used, they must be taken down 
into hard soil below any possible influence of scour. Con- 
sidering the obstruction offered by the bridge to the flow 
of the stream, particularly at the moment of submersion, 
and considering the cufious way in which these rivers will 
behave within their own beds, it is not easy, or perhaps 
possible, to be precise in stating to what depth scour may 
go at any particular pier of the bridge. 

The arches are best of the barrel type, constructed in 
reinforced concrete, back-filled in plum lime concrete and 
having masonry-faced spandril walls supporting reinforced 
concrete parapets tied down to the arch. 

When open foundations are either not practicable or not 
desirable on account of time and expense, a very good 
compromise, where conditions admit it, is to be found in 
open foundations immediately below the sand in the river 
bed, ensuring them against the effects of scour by driving 
piles. This type of foundation is very rapidly constructed 
in that it avoids deep excavation and saves greatly on 
pumping. By this method an eight-span bridge at 
Wagholi, near Akola, was built in a single season. 

The problem of the submersible bridge is not an easy 
one, and the cheapest, most expedient and most prac- 
ticable method of meeting the various conditions calls for 
considerable variety of design and resource on the part of 
the engineer, particularly where it is necessary to face 
drastic competition in a country where money for works 
is generally very scarce, and where such works have to 
be covered by lump-sum quotations. 








It is said that in Madras bullock carts are rapidly 
taking the place of motor vehicles on account of the high 
taxes levied on the latter. 
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Fic. 2-A TEST CUT WITH WIDIA TOOLs 


Tungsten Carbide Tools. 


In the design of its new machines Alfred Herbert, Ltd., 
has given full consideration to the requirements of 
tungsten carbide tools, and is making considerable use of 
the new material. During the last few months numbers 
of trials have been made at the works with the object 


Lancashire Motor, Size 12}, Compound Wound, 90 B.H.P., 950 r.p.m., 


Diameter of cut. Spindle Work No. of 
— speed, | speed, | tools, 
Date. Material. r.p.m. | ft. p.m. | ch. sad. 
From,in. To, in. 
16.2.31 C.I 20 18 38 200 2 
18.2.31 CI 18 17 38 175 1 
26.2.31 C.I 18-5 18-125 100 485 l 
2.3.31 C.I 14 16-0 38 160 
2.3.31 C.I 14 16-0 48 202 
er : 20 18-0 38 200 2 
63.38) C1 12 14-0 38 «140 
»as 7 20 18-0 38 200 2 
63.31) CL 12 14-0 38 | 140 
21.4.31 Steel 17 16 60 267 -063 l 
22.4.31 17 16 60 267 -036 1 
22.4.31 17 163 77 342 - 660 l 
22.4.31 17 16 23 102-328 l 
22.4.31 17 16 60 267 -036 1 
22.4.31 154 14 60 243-474 l 





of testing the capabilities of the material, and a small 
department has been set up to perform the “ tipping ” 
operations. 

We recently had an opportunity to inspect this depart- 
ment, and to see some of the tools in operation. The tool 
is built up with a Widia tip fixed in a recess cut in a mild 





steel shank. The shank is coated in the recess with a 
powdered flux and is placed in the pre-heating furnace at 
a temperature of 900 deg. Cent. The shank is. then 
removed and the recess cleaned with a wire brush. Braz- 
ing compound is placed in the recess and the shank is put 
into a second furnace at a temperature of 1050 deg. Cent. 
until the brazing compound is melted. The shank is then 
withdrawn, the Widia tip placed in position with a little 
brazing compound on the top, and the tool is returned 


Taste I. 


Depth | No. of Depth | Feed Feed 
of cut,] tools, of cut, | cuts in. per | Gross 
ch. sadj tur. tur. | perin. min. amps. 
slide. slide. meas. 
Widia 1 20 2 
Widia 5 12 3 
Widia 188 25 4 
2 Widia 1 i2 3 
2 Widia l 12 4 
Widia l _- 32 l 
2 Widia l 32 l 
Widia l 16 2 
- 2 Widia l 16 2 
Widia ; - 32 2 
Widia t 20 3 
Widia ts - - 12 4 
HS. 4 25 1 
Widia + 25 2 
Widia i 42 l 








to the furnace until the fresh compound is melted. It 
is then withdrawn and the tip pressed firmly into its 
seating by means of a notched bar. When the tipped tool 
has cooled, it is taken to a grinding machine, where the 
cutting edge is roughly ground. At present, the final opera- 
tion is performed on a specially fine grinder, which gives a 


220 Volts, 340_Ampéres, 6in. Double Belt, Pulley Speed 400 r.p.m., Tool used 








Fic. 3A WIDIA-TIPPED MILLING CUTTER 


clear, polished surface and sharp cutting edge ; but experi- 
ments are being conducted to investigate the advisability 
of lapping. The firm considers that the finer the finish 
on the tool the better the results to be obtained on the 
machine. 

In Table I. are given some figures taken from the results 
of tests carried out with Widia tools on the 33in. lathe 
illustrated in Fig. 1. This machine is a new production 
and extends the range of turret lathes produced by the 


Widia. 


Gross Material Material Gross Gross Tool 
brake rem’d | rem'd H.P.perk.W. at lay-out 
Volts. H.P. cu.in. | cu.in. | cu.in. | input. No 
per min. per H.P. per 
per min. min. 
220 26-2 126-84 4-841 00-2065 32-44 2 
220 21-7 96-22 4-434 0-2255| 27-73 ! 
220 19-5 46-31 2-375 00-4210 25-37 l 
220 47-5 165-0 3-473 00-2878 54-56 3 
220 60-0 212-05 3-533 00-2831 67-84 3 
220 38-7 136-94 3-538 00-2827 45-41 > 
220 71-0 273-9 3-858 0-2592 79-64 5 
219 34 55-07 1-619 0-6175) 40-52 l 
219 56-1 90-72 1-617 00-6184) 63-42 l 
219 41-9 44-6 1-064 0-9396 48-44 l 
219 15-4 25 -92 1-683 00-5941 21-13 l 
219 40-2 69 -63 1-732 (0-5797 46-68 l 
219 41-0 56-45 1-377 0-6763 47-55 I 
firm. It is similar in design to the 10in. lathe we described 


and illustrated in our issue of November 28th, 1930, 
but modifications are included, of course, owing to the 
larger size. We give reproductions of photographs of 
the gear-boxes in the turret, the apron and the main drive 
on page 598. By the use of Widia tools, cuts that appear 
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tremendous to one more used to high-speed steel tools 
can be taken. Some idea of the nature of these cuts can 
be gathered from the two photographs reproduced in 
Figs. 1 and 2, which show the machine operating with four 
tools, two on the turret slide, each taking a }in. cut in 
the bore and two in the tool post, each taking a }in. cut 
on the outside. As the thickness of the cylindrical iron 
casting was originally 4in., about half the total metal is 
being removed. 

The figures given in the table will give a more complete 
understanding of the nature of the operation. In the first 
series of tests on cast iron, conducted in February and the 
early part of March only two tools were in operation at the 
same time. Speeds up to 200ft. per minute were generally 
used, although the tools are capable of standing up 
to considerably higher speeds. Later, with four tools in 
operation, material was removed at the rate of 273-9 
eubic inches per minute with a gross input of power of 
71 B.H.P. Figures obtained when cutting steel are also 
included. The figures well repay examination and speak 
for themselves. 

In Figs. 3 and 4 a Widia-tipped inserted-tooth milling 
cutter is illustrated. The drawing and the photographs 














Swain Sc 


“Tee Enciwece’ 


Fic. 4—INSERTED -TOOTH MILLING CUTTER! 


show clearly the construction of the tool. A series of 
fine teeth is milled on the face of the cutter blade, and 
these teeth engage with a similar set on a taper —— 
which, when driven tightly home, locks the blade rigidly 
in position. To remove a blade a bottoming screw is 
screwed into the tapped hole after the fill-up screw has 
been removed. It was interesting to observe, after this 
cutter had been in operation for a traverse across a block 
of iron, that the tool itself was hardly warm, and that all 
the heat had gone into the chips. The table below gives 
some figures, supplied to us by the makers, obtained with 
a 7in., sixteen-tooth Widia-tipped milling cutter, and also 
for comparison figures obtained with a high-speed steel 


cutter : 


Taste II. 


Depth of cut 


No. of Size of Surface | and travel Volume 
cuts. block. speed. per removed. 
minute. 
Inches. Inches. 
25 5% x 24 210 & x11 583 c.i 
20 5 X24 210 ie X 154 467 c.i 
16! 5& x 24 264 4 x 26} 2500 c.i 
86 | 6 x12 264 + x 263 774 ¢.i 


' 


Cutter still in good condition and test being continued. 


Test in Customer's Works with High-speed Steel Cutter. 


Cylinder head 
40 

58 

hin. x 4}in. 
40 pieces 


Name of sample .. 
Number of samples 
Surface speed .. .. 
Depth of cut and travel 
Average life of cutter. . 


The firm is continuing the tests on the tools and has 
already come to some interesting conclusions. Widia 
tools will stand up to any amount of compression, but any 
rubbing or tension very soon destroys the cutting edge. 
For this reason, if such tools are used on a machine of 
which the bearings show signs of wear, or if any undue 
vibration occurs, results will be unsatisfactory and, possibly 
less impressive than those obtained from high-speed steel. 
In addition, the opinion was heard expressed that Widia 
tools can be run at too slow a speed when the wear will 
be unduly rapid and the results unsatisfactory. 

On the occasion of our visit, tests were, unfortunately; 
not in progress on the large machine, but a smaller 
machine was taking a cut on steel. Although the speed 
was high and the cut heavy, the surface left was clean, 
with more the appearance of a semi-finish than that of a 
roughing cut. The firm considers that Widia tools can 
be used to advantage only in machines having the neces- 
sary power and stability to give an even drive without 
vibration. 








APPLICATION is being made to Parliament by the 
Southern Railway for permission to construct a dock at 
Dover. The inner harbour can, at present, only be opened 
at high tide, whereas a lock would make it possible for 
ships to enter and leave Dover at all states of the tide. A 
dock would also allow vehicles to be run on and off the 


Making Grinding Wheels in a 
Garden City. 


Tue Norton Company has made grinding wheels in 
America for over forty-five years; it has made them in 
several other countries for some years, and it has now 
started to make them in this country in a new factory 
within the Welwyn Garden City, which we visited in com- 
pany with a number of other engineers last week. 

The Norton Company has, of course, been represented 
in this country on the selling side for many years by Alfred 
Herbert Ltd., of Coventry, and it was always possible to 
obtain supplies of wheels of most sorts from that source, 
but it was felt advisable to provide a plant in England for 
the manufacture of wheels, so that unusual orders could be 
executed expeditiously and also to gain the benefit of 
home production for the markets not only in Great Britain, 
but om in our dependencies. As a consequence, the 
Norton Company sent a deputation to this country to seek 
for the best site for a new factory, and the members were 
advised by the directorate to consider not only material 
affairs, but also the social conditions of the workers. The 
ultimate decision was that Welwyn, in Hertfordshire, 
which is only some 20 miles from London, was the best 
district on account of the open surroundings, the good 
transport facilities, and the excellent accommodation for 
labour in healthy conditions. 

Some of the engineers of the parent company came to 
England to supervise the erection of the new factory, so 
as to take advantage of the experience gained in America, 
which is undoubtedly the pioneer country in the develop- 
ment of artificial abrasives ; and some of these engineers 
are stopping on until our men are fully conversant with the 
detail procedure in making wheels by modern methods- 
It is, however, intended that the personnel shall ulti- 
mately be fully British, and while, at present, only some 
130 hands are employed, it is expected that many more will 
be needed when normal times return. In this connection 


ing paste through an orifice on to a V-shaped tray, which 
is perforated and cooled by an air blast. 

The trued-up wheels are now ready for burning to vitrify 
the bond. They are put in earthenware sagars and care 
fully packed round with sand. The sagars are then put in 
circular kilns like those used in pottery works. There 
are, at Welwyn, three Sft. kilns, three 15ft. kilns, and one 
of 18ft. diameter. They are coal fired and are loaded with 
sagars to a height of about 10ft. The firing requires about 
one day for every foot in diameter of the kiln. They are 
then allowed to cool off slowly. 

The wheels at this stage are not sufficiently accurate for 
dispatch, so they are turned again. Being now quite 
hard, a simple tool will not cut them, but by using a conical 
dise mounted on a ball-bearing spindle as a cutter they can 
be trued up in a horizontal mill. The process is, naturally. 
punishing on the cutter and produces a considerable 
amount of dust, but these machines, like many others in the 


factory, are provided with hoods connected with a central! 


dust extracting plant at the top of the building, which 
effectively sucks away the dust. So effectively is it 
removed that although we were inquisitive enough to look 
more closely into the operation of the machine than the 
attendant himself had reason to do, we found not the least 
discomfort from the dust. And here we may say that the 
ventilating and dust extracting plant in the factory and 
many of the other machines are of British manufacture. 
while only those of a highly specialised nature are of 
American make—and they have been made by the Norton 
Company itself. 

After being trued up the wheels are provided with a lead 
bushing to fit their shaft by the simple process of pouring 
molten lead into the central bore round a fixed core. We 
made some inquiries about this matter and learned that 
plain lead is as good as any alloy, as it is not essential that 
the bushing should be an exact fit on the shaft and that it 
was not worth while to use an alloy of negligible coefficient 
of expansion, in order to ensure tight contact between 
the wheel and the shaft, as the real drive for the wheel 
takes place between the clamping washers or discs. 








it is noteworthy that, considering the floor area of the 
place and the amount of machinery involved, the amount 
of manual labour required is small as compared with the 
volume and value of the product. 

It will be understood, of course, that the actual abrasive 
is not produced at Welwyn, but is imported from 
Chippawa, Canada, where it is produced by fusion with the 
aid of electric power from Niagara, at a price which could 
not be approached in thiscountry. This part of the process 
is familiar to our readers and consequently need not be 
enlarged upon here. 

The abrasives are received ready graded in bags of 
100 lh. each and are taken to the top floor of the central 
building. They are stored in a large number of hoppers 
devoted individually to various grades and sizes of grain. 
These hoppers discharge through the floor to the storey 
below, where the spouts are arranged in a long row. 


which carries a weighing machine. 
batches are made up of abrasive and bonding material 
with a high degree of accuracy. In this connection it may 
be as well to mention here that the bond may be silicate of 
soda, shellac, Bakelite or rubber, according to the service 
for which the wheel is required. It is also noteworthy that 
by the use of Bakelite as a bonding material it has been 
possible to raise the peripheral speed of wheels to as much 
as 9000ft. per minute. 

The batches of mixture are dropped through the floor 
and are mixed with water in machines very similar to a 
baker’s dough mixer. On account of the abrasive character 
of the mixture these machines are fitted with renewable 
manganese steel wearing parts. 

The slurry-like mixture of abrasive and clay is then 
poured into moulds of the approximate size for the finished 
wheel. These moulds are light steel rings, which are stood 
on a steel plate covered with paper, or cloth. Inside the 
ring there is placed a layer of corrugated cardboard and 
inside that a layer of plain stout paper. The moulds 
are then placed in an oven which is electrically-heated and 
well ventilated to drive off the moisture. The cakes 
coming from the oven are then easily stripped from the 
moulds and are in a plastic condition sufficiently rigid to 
handle, but not too hard to be easily machineable. They 
are put in a machine and turned to approximately the 
finished size and the central hole bored. The resultant 
swarf or waste which is produced in this process is not, we 
understand, re-made into wheels, as it is of the utmost 
importance that the various grades of grit should not be 
mixed. It is, however, sometimes used for making rubbing 
bricks. 

Small wheels for internal grinding are made by cutting 
them out of a large disc by means of a fly cutter, as it is 
found that a more homogeneous wheel is produced than 





ships without necessitating the use of cranes, as at present. 


by pouring into asmall mould. Sticks are made by extrud- 








Beneath the spouts there is a pair of rails for a trolley | 
By these means | 





NORTON GRINDING WHEEL FACTORY AT WELWYN 


The wheel is tried for balance statically between a pair 
of rolls and if it is out of balance a small crevice is chipped 


| near its bore and is filled with lead until balance is restored. 


It may be said that, at this stage, the grinding wheel is 
complete, but it has to undergo several tests before it is 
passed out of the factory. One of these tests is what is 
described as “ grading,”’ in which the wheel is put in a 
machine of the general appearance of a vertical drill. A 
tool—one might describe it as a flat-nosed drill—is fed 
on to the side of the wheel under test with a prescribed 
dead load, it is rotated a definite number of times and the 
penetration which it has effected is registered by a gauge. 
The drill or tool is periodically calibrated against a stan- 
dard disc. 

There is one other test through which the wheels have 
to go, and that is for centrifugal strength. Every wheel 
is mounted on a spindle and run up to a speed of at least 
50 per cent. and in some cases 100 per cent. above normal 
working speed in a closed casing. 

In the case of wheels with other than vitrified bonds, 


| the same general principles are employed in the earlier 


stages of manufacture, but naturally water is not added. 
[ustead, the dry mixture is pressed, either by rolls or in 
presses, and in the case of large specimens the charge is 
tamped into the moulds by pneumatic tools, and we were 
informed that in such work it is so meticulously carried 
out that the weight of material put into each wheel is 
measured to the extent of one-hundredth of an ounce. 

Wheels with what might be described as a soft bond are 
not, of course, fired in the kilns and rely upon the force of 
their pressing for their integrity. There is a number of 
large hydraulic presses in the works for producing the 
larger wheels of this class, while thin discs, as thin as 
twenty thousandths of an inch, are made by rolling the 
material into moulds by hand. 

It is hardly necessary to mention the packing and dis 
patch sections of the works ; but it will be appreciated, in 
view of the fact that a wheel may cost at least £60, that 
care is taken both in their transport in the works and in 
their packing for delivery. 








Transformer On-load Tap-changing 
Gear. 


Wits this description of on-load transformer tap- 
changing gear, all gear of this kind made in this country will 
have been covered in the columns of THe ENcGrngER. The 
apparatus now under consideration is that made by the 
General Electric Company, of Witton, Birmingham, which 


| has developed two types of on-load tap-changing equipment 
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—one type F for small transformer units of from 750 to 
7500 kVA at 11 kV, and the other, type G, for larger units up 
to 75,000 kVA at 132kV. The latter is shown complete with 
a transformer having an output of 30,000 kVA in Fig. 1, 
from which it will be perceived that all the tap-changing 
equipment is placed next to the transformer, a form of 
construction which, although rather more expensive and 
which takes up a little more floor space than the alternative 


used in two ways. When the switches 1 A and 1 B are 


both closed, and the highest tapping is connected, the 
two parts of the preventive auto-transformer are working 
in parallel, whilst when switches 1 B and 2A are closed 
the preventive auto-transformer is connected directly 
across the two tappings, and the mid point PA con- 
nected to the lower half of the H V winding gives the 
equivalent of a tapping midway between the taps. The 














Fic. 1 


arrangement, is regarded as the best engineering practice. 

All the operating mechanism is enclosed, and the task of 
erection on site is simple and straightforward. No tem- 
porary false cover has to be removed, and the risks attend- 
ing the admission of moisture and impurities into the 
transformer are therefore eliminated. 
switches, which follow standard high-tension oil switch 


GRID TRANSFORMER AND TAP-CHANGING GEAR 


The three diverter 


brake is held off by a solenoid, and while the gear is actually 
carrying out a tap change it is also held off mechanically 
by a cam, so that in no circumstances can the brake be 
applied while a tap change is actually in progress. The 
complete electrical cycle, from the starting of the motor 
which accelerates the fly-wheel to the stopping of the 
fly-wheel after the tap change has been completed, is 
controlled by a drum controller, which is geared to the 

















method of protection adopted is obvious from the diagram. 
Asin any on-load tap-changing operation arrangement there 
are periods during the cycle when it would be unsafe to 
leave the circuits as they stand for any length of time, 
the scheme for electrical operation has been designed so 
that failure of the operating supply during the process will 
not result in the stopping of the mechanism in the middle 








FiG. 2—-DIVERTER SWITCHES WITH TANKS REMOVED 


fly-wheel in such a way that it makes one complete revolu- 
tion per tap change. On this controller a number of con- 
tact segments are mounted, and, as the drum revolves, 
the segments make contact with fingers, thus energising 
the motor and other portions of the control apparatus 
as required. When the gear is at rest the drum controller 
must always be in the “ home " position, and if this is not 














Fic. 3 CONTROL MECHANISM CHAMBER 


practice, are shown in Fig. 2, whilst Figs. 3 and 4 show the 
control mechanism chamber and the control panel. The 
sequence of operations during tap changing under load is 
clearly indicated in Fig. 5, where a circle round the letters 
in the key table indicates that the switch is closed, while 
the absence of the circle indicates that the switch is open. 
It will be noted that the external reactance method of 
tap changing is adopted, and P A in Fig. 5 is the preven- 
tive auto-transformer, which is necessary to enable the 
tap change to be made. Under working conditions it is 














Fic. 4 


of a tap change. Moreover, as far as possible it has been 
arranged so that if faults occur on the working mechan- 
ism no operation of the tap-changing gear takes place. 
In accordance with the scheme adopted, sufficent energy 
to carry out a tap change is stored in a fiy-wheel before 
the actual tap-changing gear is permitted to begin to 
operate, the fly-wheel being accelerated to the working 
speed by an electric motor, and after carrying out the 
change it is retarded and finally stopped by the applica- 
tion of a spring-controlled brake. When necessary, the 








CONTROL MECHANISM AND PANEL 


the case provision is made for the gear to “ inch ”’ until 
the home position is reached. 

The electrical cycle can conveniently be divided into 
the following sections :—{a) A period during which the 
motor accelerates the fiy-wheel, and during this period 
only the motor, fly-wheel and drum controller rotate, 
the actual tap-changing mechanism being out of gear. 
(b) A test period to determine whether the fly-wheel has 
reached a sufficient speed to carry out the tap change. 
(c) An idle period with the motor switched off and the 











606 


THE ENGINEER 


Dec. 4, 1931 











fly-wheel coasting. If test (6) fails, this period is used to 
apply the brake and bring the fly-wheel to rest before 
the active period begins. (d) The active period, during 
which the fly-wheel becomes engaged with the tap- 
changing mechanism, and the necessary operations are 
performed to change from one voltage ratio to the next ; 
and (¢) a period during which the fly-wheel is stopped 
and the controller “inched” to the “ home” position. 
The whole cycle is designed so that it is symmetrical, and 
is therefore reversible. As the electrical operation of the 
tap-changing gear is initiated in both the “up” and 
‘down ”’ directions by operating one of two push buttons 
for a few seconds, the gear is eminently suitable for the 
application of remote control by either the plain pilot 
wire system or by supervisory gear. In addition to giving 
the operator means of varying the transformer ratio, 
it is, of course, necessary to give him a clear idea of the 
extent to which the ratio is being varied, and each trans- 
former is therefore provided with a ratio indicator, giving 
an indication at the control point of the transformer ratio 
in use. An alarm lamp is also provided which lights when 
a tap change is in progress ; whilst another alarm is given 
if two transformers, which are working in parallel, are 
operating on similar taps. This alarm is provided as a 
check on the ratio indicators, which work on the potentio- 
meter principle, and are therefore not entirely independent 
of voltage variations, such as those experienced when 
there is a fault on the main system. For these operations 
sixteen pilot wires are n to control the tap- 
changing gear for each pair of transformers. The gear is 
mechanically interlocked, and so constructed that operat- 
ing mistakes are practically impossible ; but as an addi- 
tional precaution, protective features are included. 

A fault in an auto-transformer, as shown at P A, Fig. 5, 
may result in large circulating currents in sections of the 
main transformer between tapping points, and in order 
to protect against damage caused by these currents, two 
current transformers are fitted in each phase, as shown. 
The ratio of the current transformers is such that when the 
main gear is working normally—.e., current is dividing 
approximately equally through switches X and Y—the 
current in the secondary circuits is also equal, and the 
protective transformer secondaries are then connected to 
a protective relay, as indicated in Fig. 5. An examination 
of the diagram will show that if unbalancing occurs between 
the currents flowing in the two parts of the auto-trans- 
former the protective relay will operate, and this relay 
operates the lock-out relay. When changing from one ratio 
to another, considerable unbalancing occurs for the short 
interval occupied by the change, but during this period 
the relay-operating coils are short-circuited. A segment 
on the drum controller which makes contact during the 
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parallel with the operating push buttons is all that is | 


necessary for the conversion of a single transformer to full 


automatic operation, but complications arise when there 
are two or more transformers which at times are operated | 


in parallel. In the first place, provision must be made 
for both transformers to change from one tapping to the 
next together, and, secondly, if a transformer, which has 
been standing idle, is to be switched into service, the ratio 
of the incoming transformer must be made to agree with 


has connected the fourth voltage ratio for service. When 
this condition exists the closing circuit for the oil switch is 
completed, and the unit is put in parallel with those 
already on load. The operating motor and all contro! 
mechanism are housed in one chamber at the end of thx 
switchgear, and the drive is transmitted through a Maltes 
cross, operated by a crank, and thence to the selector 
switches and the diverter switches by chains. The selecto: 


' switches are of the rotary blade type designed to ensur 














Fic. 6—ON-LOAD TAP]-CHANGING GEAR FOR SMALL OUTPUTS 


the ratio of the transformer on load before the main switch 
is closed. Parallel operation of two or more units is simply 
attained by connecting the “ test for speed of fly-wheel 
contacts ” on all transformers in series, so that unless all 
fly-wheels are up to speed the brakes are applied and no 
change takes place on any unit. To perform the operation 
of self-levelling a stepping switch is fitted to each unit, 
which is provided with a contact segment corresponding 
to each tapping position. The corresponding studs on each 
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Fic. 5—DIAGRAM OF CONNECTIONS FOR TAP-CHANGING GEAR 


active period is in series with a slow speed centrifugal 
switch on the motor gear, so that if the speed of the fly- 
wheel drops too much during the active period, a circuit 
is made which also operates the lock-out relay and pre- 
vents further operation, as described. This feature is 
included to ensure that all contacts in the tap-changing 
gear are properly closed during normal running, while a | 
set of drop indicators is provided to indicate which pro- 
tective relay has caused the lock-out. All relays, except | 
the lock-out relay, are self-resetting. 

The addition of a voltage-regulating relay connected in 





unit are connected together, and if the unit on load is 
operating at, say, the fourth voltage ratio, the fourth stud 
on its step switch is made alive, and therefore the 
fourth stud on the step switch for each unit is energised. 
The operation of the “‘ close ” push button switch for the 
main oil switch does not close the oil switch immediately, 
but the step switch on the incoming unit is made to 
| revolve until it finds the live stud, when it is arrested. 
| Other contacts on the step switch are then brought into 


good contact, and to withstand the severe conditions vi 
operation likely to be met with on such systems as the 
English “ Grid.” 

The type F switch for smaller kVA outputs is shown 
ready for test in Fig. 6. Although this particular 
equipment was supplied for completely automatic opera 
tion, it would be a very simple matter to convert it for 
hand or remote push-button control. The object of the 
equipment is to maintain a constant voltage on one side 
of the main transformer, by altering the ratio of trans- 
formation with the on-load tap-changing gear. The oil 
switches and selector switches for each phase are mecha- 
nically coupled together, and only one set of control 
equipment is therefore required for the three-phase trans 
former unit. The actual tap changing is effected by 
potential energy stored in a weighted arm, which is raised 
to the top position in either direction by an electric motor, 
after which the motor circuit is broken and the weighted 
arm falls to the ““ home "’ position. 

A voltage regulating relay of the balanced beam type 
is energised by a potential transformer. The relay is con- 
trolled by a 110-volt solenoid, and when the voltage is 
normal the beam floats ; whilst in the event of the voltage 
changing the relay operates in one direction or the other, 
and makes a contact, initiating a tap change which tends 
to correct the voltage. In series with the voltage regulating 
relay contacts is an interlock on the main oil switch, and 
the interlock closes when the main oil switch closes, and 
thus prevents the voltage regulating relay from carrying 
out operations unless the transformer is on load. The 
contacts of a no-volt relay are also in series with the voltage 
regulating relay contacts to prevent the regulator initiat- 
ing tap changes if the H.T. supply should fail whilst 
the operating supply is maintained. If the voltage should 
vary from its normal value, then, after a short delay the 
voltage regulating relay will make contact and complete the 
circuit of the contactor for operating the tap-changing motor 
in the appropriate direction. The motor is started up and 
operates through gearing to lift the weight arm to the top 
position where an auxiliary switch connected to the 
arm is made, to energise a time delay relay, the 
contacts of which open circuit the contactor for the tap 
changing motor. The motor therefore comes to rest, 
but in the meantime the weighted arm has fallen over the 
centre and completed a tap change before coming to rest 
again in the *‘ “home ” position. Normally, the contacts 
of the time delay relay are closed, but remain open for a 
——— time after the relay coil has been energised. 

is time delay allows the voltage regulating relay to 
readjust its position after the change in voltage, and thus 
prevents the initiation of a second tap change unless one 
is necessary to correct the voltage still further. By means 
of an indicating lamp mounted on the front plate of a 
control cubicle, visual indication is given each time a tap 
change is in progress. In order to give indication of the 
tapping on which the transformer is operating at any time, 
a remote indicating instrument is provided. It is actuated 
by a potentiometer resistance, which is tapped at various 
points to a selector switch. This switch is driven by the 
mechanism in such a way that one of its contacts is made 
for each ratio position, thus giving a certain value of 
resistance for each ratio of the main transformer. The 
indicating instrument is in the form of an ohmmeter, the 
fixed coil being excited from the operating supply while the 
moving coil is energised from the tapped point of the 
potentiometer resistance. The fields produced by these 
two coils cause the pointer to take up a definite position. 
Limit switches prevent the gear from overrunning when 
the limit of the tappings has been reached in either 
direction. A change-over switch enables push-button 
control to be used. 

Mechanically, the equipment comprises the selector 
switches, the diverter switches and the driving mechanism. 
The selector switches are of the sliding contact type, and 
move across segments to which the transformer tappings 
are connected, thereby connecting each in turn to common 
bus-bars. The brushes, which are of the finger pattern, are 
operated by a multi-start threaded shaft, which is driven 
through gearing. The diverter switches are in that case 


operation and cause the tap-changing mechanism on the standard contactors, each positively operated by twin- 


incoming unit to operate until the main selector switch | edged cams. The operating weight actuates a crank which 
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engages with a Maltese cross, which drives the shafts 
controlling the contactor and selector switch movements, 
the drive being taken by a duplex roller chain. .The 
selector and diverter switches can be clearly seen in Fig. 6, 
the whole gear being mounted in compartments attached to 
the transformer tank, or in a separate chamber which is 
bolted to a flange on the transformer tank. In designing 
the apparatus using the continuously rated “ preventive 
auto-transformer,” dimensioned to give a low drop during 
the period of tap change when the main current is 
momentarily traversing one half of the preventive wind- 
ing, it was considered essential to provide a quick opera- 
tion of the tap-changing mechanism. The time of the 
complete tap-changing operation has been cut down to 
under 0-4 second, which is necessary from the point of 
view of reducing flicker. This speed of operation is 
necessary if disturbances on the system are to be avoided, 
but in spite of this reduction in time of operation, ample 
overlap is allowed between the opening of the diverter 
switch and the opening of the selector switches, as it is 
essential that the current should be definitely interrupted 
before the selector switch commences to move. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Genera! Situation. 


THERE has been little change during the week in 
industrial conditions in the Midlands and Staffordshire, 
though the better tone all round is maintained. There is 
a slightly increased demand for iron and steel, although 
heavy engineering is reacting but slowly to the improved 
conditions. All the heavy sections remain rather quiet, 
and finished steel is selling very slowly. Structural engi- 
neers are perhaps the worst off. There is increased activity 
in the metal-working trades, though it cannot be said to 
extend to every branch. The hardware trade in the Black 
Country continues patchy, while the recent spurt in the 
edge tool trade has fallen away again. Foundries in the 
district are busier, chiefly on light work. Automobile 
engineering advances slowly. The Birmingham iron and 
steel market was well attended this week, but the amount 
of business being done was not very large. Producers and 
consumers appear to have adopted a waiting attitude. 
The market is definitely expecting tariffs on dispensable 
imports of iron and steel, and in some quarters they hope 
for them before Parliament adjourns for the Christmas 
recess. Midland manufacturers are disinclined to do 
business under existing circumstances, especially as, in 
most cases, they already hold considerable stocks of 
foreign material or have committed themselves fairly 
extensively. Current business, alike for native and 
foreign iron and steel, is limited to known consumptive 
requirements to the end of the year. 


Raw Iron Prices. 


Having satisfied their requirements to the end 
of the year, users of pig iron in the Midlands did not display 
the same interest as usual in the monthly deliberations of 
the Central Pig Lron Producers’ Association. The decision 
of that body not to make any change in existing minimum 
selling rates for forge and foundry grade pig iron was, 
nevertheless, approved by consuming interests. It was 
recognised that blast-furnacemen’s production costs have 
a tendency to increase, and that there is a partial reinvigora- 
tion in the pig iron industry, so that it might have been 
thought that the time was opportune to declare a higher 
range of values. Of course, most blast-furnacemen are 
covered against the rising price of furnace coke by con- 
tracts entered into months ago when low prices prevailed. 
Those who have to seek supplies on the open market are 
having to pay about 12s. per ton, which is equivalent to an 
advance of 2s. per ton on the figure at which many of the 
existing contracts were entered into. Naturally, smelters 
buying at present rates are uneasy as to the relation of their 
costs to their selling prices. If blast-furnacemen are forced, 
towards the end of this month, to make fresh contracts 
for coke at the higher rates now quoted, an increase in 
the price of pig iron will become an important possibility. 
As is usual at this time of the year, there is little move- 
ment in the pig iron department, consumptive require- 
ments having been catered for. The prices of Midland 
brands of pig iron as reaffirmed by the Association are : 
Northamptonshire: Forge, £2 17s. 6d.; No. 1 foundry, 
£3 5s. 6d.; No. 3, £3 4s. 6d.; No. 3, £3 2s. 6d.; No. 4, 
£3 ls. 6d. Derbyshire: Forge, £3 Is.; No. 1 foundry, 
£3 9s.; No. 2, £3 88.; No. 3, £3 6s.; No. 4, £3 5s.—all per 
ton delivered at stations in the Black Country and subject 
to rebate in the case of large buyers. 


Finished Iron. 


No noticeable change has taken place during the 
week in the Staffordshire finished iron trade. In many 
cases, still, there are mills unable to arrange rolling 
programmes in advance, while output in all branches is 
below normal, providing work for only about three days 
a week. Quotations are steady. Marked bars are £12 per 
ton at makers’ works, Crown quality £9 5s. upwards, 
nut and bolt and fencing bars £8 7s. 6d., and wrought 
iron tube strip £10 10s. to £10 12s. 6d. per ton delivered. 
Strip makers are better placed than most other iron- 
masters, demand for their products being reasonably good. 
Continental No. 3 iron is still reaching bolt and nut works 
in this district, though few new orders are being given out, 
neither merchants nor consumers being prepared to accept 
existing risks. The present position has not, up to now, 
materially assisted local ironmasters. There appears to 
be no shortage of continental material, nor, it is said, is 
there likely to be for some time to come. Belgian makers’ 
terms are still far cheaper than those of Staffordshire pro- 
ducers of nut and bolt iron. What will happen if and 
when a tariff on foreign material is imposed remains to 
be seen. Jronmasters are more hopeful than they were 
however. ’ 


Steel. 


The steel market is quiet, and presents no new 
feature as compared with last week. The demand for 
heavy steel sections, joists, and plates continues hesitat- 
ing. Constructional engineers in this district are adding 
little to their order books. Orders are scarce and com- 
petition is so keen that works often provide no profits. 
The yards are kept going and skilled employees are still 
engaged, and that is about all. Finished steel prices are 
as laid down by the Association. There is no change like- 
wise in values of semi-finished steel, though there is more 
movement in that branch of the market. Local re-rollers 
are getting more business, as also are producers of billets. 
There is a good deal of foreign material in stock at the 
works, but the home makers’ position is gradually im- 
proving. At nearly all the steel works in the Black 
Country business is reported to be slightly better. Small 
steel bars re-rolled from foreign raw material are quoted 
£6 17s. 6d. upwards, all-British bars £7 15s. upwards, 
mild steel billets £5 7s. 6d. to £5 10s., and Staffordshire 
hoops £9 10s. 


Galvanised Sheets. 


Galvanised sheet prices have failed to make any 
recovery ; indeed, it must be admitted that, in certain 
quarters, there has been a tendency for them to sag further, 
and reports are current of 24 gauge galvanised corrugated 
sheets having been sold at less than £9 2s. 6d., which a 
week ago was looked upon as the lowest possible figure. 
There are firms in this area which still hold out for £9 5s. 
a ton, but they must be fortunate if they can command 
business at that figure. A fair number of inquiries is 
circulating from overseas buyers, but orders are coming 
through only slowly. Local mills are unable to make full 
production, despite the assistance being received from the 
home trade, which has been active of late. Black sheets 
are in better request, motor car manufacturers buying 
more freely. No change has been made in selling prices. 


Scrap. 


Little business is being transacted in the scrap 
market at date. Considerable uncertainty exists, owing 
to the divergence of views regarding prices. Some mer- 
chants are anxious to buy, on the assumption that a general 
rise in values will coincide with the gradual revival of 
trade. On the other hand, customers consider that there 
has already been unnecessary inflation. Consuming 
works are not in immediate need of supplies, and current 
consumption is relatively small. 


Central Hall for Engineers. 


Speaking at the annual dinner of the Midland 
Branch of the Institution of Mechanical Engineers in Bir- 
mingham, Mr. W. Bernard Challen, Chairman, made a 
suggestion with regard to the possibility of a central hall 
for engineers of the Midlands to be erected in Birmingham. 
He pointed out that there was £10,000 available for build- 
ing in the hands of the James Watt Trustees, who had 
already allocated £5000 to the University. They had 
£10,000 remaining, and would like to erect a building con- 
taining a meeting hall and library for engineers. That 
was exactly what was needed if engineers would only help 
themselves. He had received the benediction of the 
Council of the Institution, and was hoping for support 
by way of an annual grant. He invited the assistance and 
co-operation of the other engineering institutions which 
had branches in this area, so that they might also partake 
of the privileges of such a hall. He also suggested that the 
large engineering works in the Birmingham district and 
in the Midland area, including towns like Rugby, Coventry, 
Wolverhampton, and Stoke-on-Trent, would be interested. 
For many years the provision of such a building has been 
mooted in Midland industrial circles, and it would appear 
that there is now an opportunity for the realisation of the 
so often expressed desire. 


Imported Flush Pipes. 


Birmingham makers of iron and steel flush pipe 
are pleased to find that the Board of Trade Standing Com- 
mittee has taken kindly to their appeal and recommends 
an Order in Council under the Merchandise Marks Act for 
the marking with the country of origin of imported flush 
pipes of iron and steel, whether galvanised or not. It is 
noted that the mark is to be near the flange end of the pipe, 
and is to be of a conspicuous character. This trade, it 
was pointed out on the occasion of the inquiry, originated 
in England, and foreign competition was largely of recent 
origin. 


Unemployment. 


The number of unemployed in the Midlands area 
shows a further decrease on the week, Northampton and 
Redditch being the only towns in the area to show advances. 
A further fall of 1532 in the Birmingham district brings 
the total to 61,952. There has been a drop of 13,000 in the 
last nine weeks. At Stoke-on-Trent the figures are now 
down to 32,327, while at Wolverhampton the figure stands 
at 14,428. The latest returns show that the decreases this 
week are chiefly in the number of women on the register. 


Chain Maker’s Death. 


I regret to have to record the death on November 
26th of Mr. Richard Thomas Pearson, at the age of seventy- 
five, who for more than thirty years was associated with 
the Black Country chain-making trade. He was managing 
director of the Old Hill Company, Ltd., and he had also 
been connected with the Hughes-Johnson Stamping Com- 
pany, Ltd., at Langley, and the Halesowen Gas Company. 











LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 
Haweswater Scheme Hold-up. 


Ir the Manchester City Council at its meeting 
this week endorses the recommendation of the Water- 
works Committee, and there is little doubt that it will, 





there will be a drastic curtailment of work on the Hawes- 








water scheme. Apart altogether from the question of 
economy, which is the primary motive, the estimates of 
increased consumption in the city’s supply area, and, of 
course, of increased revenue, have been rudely shattered 
by the unbroken period of industrial depression during the 
past few years. A special sub-committee, which has had 
the matter under consideration for some time, has recom- 
mended the postponement of the major work at Hawes- 
water for two years, at the end of which period the position 
is to be reconsidered. This recommendation has now been 
accepted by the Waterworks Committee, and a lengthy 
report conveying facts and figures has been prepared. It 
is proposed to continue work on tunnels which are now 
under construction and which are expected to be completed 
by about the middle of 1935, while postponing further 
works for the present, in the meantime maintaining the 
plant, equipment, and the village which has been estab- 
lished at an approximate annual cost of £4500. The 
total expenditure upon the work, together with capitalised 
interest to date, has been £929,719, and, including the 
sums which will be payable under contracts already let, 
the amount to which the Corporation is committed is 
estimated to be £1,327,193. 


Steel Plant at Work Again. 


After being closed down for about six months, 
John Summers and Sons, Ltd., at the beginning of this 
week put into operation again part of the steel plant at 
the Hawarden Bridge Ironworks, employment being pro- 
vided for about 800 men. It is interesting to recall that 
when the firm decided, towards the end of last April, to 
close down the plant entirely, Mr. Henry Summers stated 
that until about fifteen months previously the firm had 
been able to keep the greater part of the plant at work, 
giving employment to about 6000 people. The pay-roll 
then was £26,000, but it had fallen to an average of less 
than £6000 weekly. In the past about 90 per cent. of the 
firm’s products had been exported, but a gradual shrinkage 
which had set in early in 1930 had brought the export 
demand to little more than 25 per cent. of the output. 
Surplus steel from the Continent, added Mr. Summers, 
was being dumped into this country at prices with which 
it was impossible to compete, and they had been reluct- 
antly compelled to close down entirely the steel plants at 
Shotton, and purchase steel from the Continent. In a 
statement this week from the same source, it is announced 
that at the start rather more than half the number of men 
employed when the plant closed down will be engaged, 
and that the restarting of the balance of the plant will 
depend upon the position as to orders, and also upon the 
action of the Board of Trade with regard to imported 
materials. 


Extensions to Electricity Plant. 


Stalybridge, Hyde, Mossley and Dukinfield 
Tramways and Electricity Board has received the approval 
of the Electricity Commissioners to the borrowing of a 
further £46,000 in respect of the extensions to the Harts- 
head generating station. Including the sum of £130,000, 
which has already been approved, this will bring the total 
cost to about £176,000. 


Non-ferrous Metals. 


After a spell of pronounced weakness in copper 
and uncertainty in the other sections of the non-ferrous 
metals market, the past week has witnessed a marked 
general recovery, although, so far as one can see at the 
moment, the much-desired improvement in conditions at 
the consuming end has not yet developed to any appre- 
ciable extent. It is probable that copper has experienced 
a wider margin of fluctuation during the week than in any 
similar period for some considerable time. Reports of a 
“bearish *’ nature concerning both the production cur- 
tailment movement and the American marketing body 
depressed values to an extraordinary degree, but sub- 
sequent advices of a more favourable tone set the ball 
rolling in the opposite direction, with the result that, at 
the moment of writing, values of standard metal are fully 
£4 a ton higher than they were a week ago, and not much 
below the highest point touched since the departure from 
the gold standard. The demand from consumers, how- 
ever, has been quiet. This has also been the case with tin, 
although speculative buying has been active. The statistical 
position of this metal is improving, and prices have under- 
gone a further advance of about £2 10s., compared with 
last report. Lead users have operated on a moderate 
scale, and values are about 10s. higher on balance, a 
similar rise having occurred in the case of spelter. 


Iron and Steel. 


Deliveries of pig iron into consumption in this 
district keep up reasonably well, but in most other respects 
the iron and steel markets are not developing very satis 
factorily. Fresh inquiry for pig iron is now on a small 
scale, and there is a tendency to anticipate quiet con- 
ditions until the end of the year. Quotations are steady 
at 67s. per ton, delivered equal to Manchester, for Derby- 
shire, Staffordshire, and Cleveland brands, 65s. 6d. for 
Northamptonshire, about 87s. for Scottish, and 81s. for 
West Coast hematite. There has been no change in bar 
iron, and the demand is very moderate. Lancashire Crown 
bars are at £9 15s. per ton and No. 2 material is about 
£8 5s. Constructional steel is the most unsatisfactory 
feature of a generally inactive steel market, and from 
all directions at the present time buying is limited to 
unimportant tonnages. Alloy steels, which have been a 
somewhat healthier section of late, seem to be sharing 
now in the general quietness. Boiler plates range from 
£8 17s. 6d. to £9 per ton, according to quantity ; general 
plates are at £8 17s. 6d.; joists at £8 15s.; sections at 
£8 7s. 6d.; large diameter bars at £9 7s. 6d.; and small 
re-rolled bars at £7. Imported materials are quiet and 
prices are strictly nominal. 


BARROW-IN-FURNESS. 
Hematite. 


There is nothing fresh to report about the hema- 
tite pig iron market. It remains quiet, and the hopes of 
seeing the clearance of stocks by the end of the year are 
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not, apparently, going to be realised. There has been a 
reduction, but not to the extent that was hoped. It simply 
means that until there is a general improvement in trade, 
local makers will have to be content with small orders 
which buyers are now placing to meet immediate require- 
ments. The steel departments are still taking local iron, 
and that is helping to clear the present output. Continental 
and American business is quiet, and inquiries are on the 
moderate side. The business in local ore is also quiet, 
the outside demand being light, while foreign ore is being 
imported in moderate tonnage. The steel market is quiet, 
and makers have not many orders on hand for railway 
material. Hoops and small sections are in fair demand. 
Shipping is quiet. 


Shipbuilding. 

The burning of the L.M.S. Cross-Channel steamer 
** Duke of Lancaster ’’ at Heysham last week is a severe 
blow to the owners of this modern vessel of between 3000 
and 4000 tons. The repairs will be considerable. After 
she has been refloated by the Liverpool salvage steamer 
“The Ranger,’’ she will either proceed to Barrow for 
repairs or may be placed in the hands of Denny’s, of Dum- 
barton, who built her and have all the plans. Barrow 
hopes that she will be towed across Morecambe Bay, and 
placed in the hands of Vickers-Armstrongs, who have 
done most of the recent repair work of the cross-Channel 
boats. Rumours of other orders are about, but there is 
nothing definite to report as yet. One contract of about a 
million and a-half is held up until next February, to see 
what the Disarmament Conference may decide. 








SHEFFIELD. 
(From our own Correspondent.) 


Quiet Conditions Continue. 


Ir is still impossible to tell any better story of 
the steel trade than has been told during the past few weeks. 
So far from there being improvement, there are reports 
of activity falling off in certain directions, and the general 
position is much less satisfactory than it was a month 
ago. There was an increase in the number of wholly 
unemployed men last week, partly caused by a shortage 
of work in the steel trade. The production of open-hearth 
steel remains on a low basis. At Parkgate the number of 
furnaces in operation has risen to six, the position there 
having become normal again after the recent slump. 
At other works output is on the same scale as_ before. 
There is no progress to report in North Lincolnshire. 
Some slight improvement in the production of raw material 
locally is to be noted, due to the fact that the Renishaw 
Iron Company has re-lit one of its blast-furnaces, 
which will provide employment for about 100 men. In 
spite of the depressed condition of things generally in 
Sheffield there are individual cases of improvement 
to be found, certain firms booking orders more freely 
and having good prospects. There is a good deal of 
unevenness in the export trade, but the general state is 


poor. 


Materials and Duties. 


Official prices of irgn and steel material show 
no change. The demand remains low, and buyers of steel 
materials appear to be restricting their purchases until 
the outlook becomes clearer. There is a very slow market 
for various alloys, which suggests that makers of various 
fine steels must be very quiet. The consumption of 
tungsten, in particular, is on a very low level, and business 
in alloys generally’is confined to small lots to cover present 
needs. The uncertainty with regard to duties on steel is, 
no doubt, holding up trade, and when the Government’s 
intentions are known a certain amount of business should 
be released. The question of arranging duties is a difficult 
one. It is realised that if they are imposed indiscriminately 
some sections of the trade will be adversely affected, while 
others will receive immediate benefit. The effects of the 
duties already imposed are not likely to be felt for some 
time as regards the bulk of the commodities affected, 
owing to the large importations which took place in 
anticipation of the legislation. Among the tools affected 
are hand saws, circular saws, and hacksaws. Very few 
increases in the prices of imported tools are reported so 
far, and the costs of Sheffield tools are unchanged. The 
schedule does not mention files, of which considerable 
quantities are imported from America and Germany, 
and a few from Sweden. The bulk of the trade, however, 
is in the hands of Sheffield, which can compete against 
all comers in price and quality alike. 


Cutlery and Plate. 


Some of the largest firms in these trades, doing 
business on ordinary lines, report a falling off of orders, 
especially in table knives, but there are instances to the 
contrary, in which houses are well employed. Contracts 
of a special character are providing good employment 
for several of the smaller firms. Reports from London 
show that the ‘‘ Buy British ’’ campaign is having a good 
effect ; at any rate, firms with showrooms in the Metropolis 
are finding a greater tendency on the part of callers to 
inquire whether goods are British, but there is no great 
increase in business to report at present. The export 
trade to Scandinavia, India and South Africa is rather 
brisker, but a downward tendency is still noticeable 
in sales to other markets. The scissors branch is very 
busy. It has been working full time ever since the gold 
standard was suspended, and prospects are more promising 
than fora longtime. There is now little to choose between 
Sheffield and German prices of scissors, and consequently 
no inducement for purchasers to prefer the foreign article. 
There are some very large special contracts in course of 
execution, one or two of them being for advertising 
purposes. Some of the orders recently secured would have 
gone abroad but for the fact that Sheffield firms, benefiting 
by labour-saving methods installed during the last few 
years, were able to quote low prices. Business in pen and 





pocket knives and various tool knives shows a little 
advance. In some quarters doubt is expressed as_ to 
whether duties of 50 per cent. are large enough to prevent 
the importation of cutlery to any considerable extent. 
It is pointed out that the Safeguarding Duty of 334 per cent. 
was not very effective. Actually, however, taking the 
suspension of the gold standard into account, the present 
duties on cutlery are equivalent to 70 or 75 per cent. of 
its value. 


Trade with Newfoundland. 


That there are possibilities of increasing British 
trade with Newfoundland is the opinion of Mr. H. F. 
Gurney, Trade Commissioner for Newfoundland and the 
Maritime Provinces of Canada, who was in Sheffield 
interviewing manufacturers last week. He stressed the 
importance of representatives of business firms visiting 
the market. While many of them visited Canada, he 
said, only a few went to Newfoundland, although they 
could do so en route with very little additional expense. 
The imports of cutlery and hardware into Newfoundland 
during the last four years averaged about £100,000, of 
which the United Kingdom was represented by £20,000, 
Canada by £35,000, and the United States by £45,000. 
Importers had complained that the British did not meet 
the requirements of the market, and consequently lost 
business to Canada and the United States. From his 
experience in Canada, said Mr. Gurney, he found that 
Sheffield firms were taking an interest in that market. 
In Newfoundland, however, while the cutlery business 
was well catered for, they were lacking in tool ware and 
hardware. 


London’s Busiest Cross-over. 


Sheffield has just sent to London the manganese 
steel parts of nearly 100 vards of new railway track for 
London’s busiest cross-over, the junction between London 
Bridge and Charing Cross, whence the Southern Railway 
trains branch off to Cannon-street. The Southern Railway 
laid down its first junction of manganese rails eight years 
ago, and it has shown no signs of wear yet. The new 
junction was drawn out in chalk in a Sheffield hall, and 
the new pieces of track numbered. They are now being 
assembled in a South London siding. When the junction 
is laid more than 1200 trains will pass over the rails each 
day. 


An Improved Coal Wagon. 


Charles Roberts and Co., Ltd., of Horbury 
Railway Wagon Works, have designed a new 20-ton all- 
British steel hopper coal wagon, to meet the demands 
of modern traffic conditions, and a demonstration of the 
vehicle was given at Batley L.N.E.R. goods sidings last 
week, on the occasion of the opening of new coal drops, 
which have been constructed at a cost of several thousand 
pounds. A principal feature of the new wagon is the ease 
and quickness with which it can be unloaded. The opera- 
tion, instead of needing two men, as in the case of the old 
type of wagon, only requires the turn of a wheel. The 
coal can be discharged in twelve seconds into chutes con- 
veying it to waiting motor lorries, whereas from twenty- 
five to thirty-five minutes are required to unload two of 
the general 10-ton wagons. Mr. Duncan Bailey, speaking 
at a luncheon given by Messrs. Roberts, appealed to the 
railway companies to offer some inducement to traders 
to improve their rolling stock for the coal trade, stating 
that 100,000 wagons over thirty vears old were engaged 
in that trade at present. 


Lincoln Gasworks. 


Lincoln Corporation has received the approval 
of the Unemployment Grants Committee for its scheme 
of alterations and additions to Bracebridge Gasworks 
and Newland Gasworks, Lincoln. The total cost of the 
scheme is £96,157, and work will be commenced almost 
immediately. The Grants Committee will contribute 
50 per cent. of the interest for two years and 25 per cent. 
for three more years. 


New Water Supply at Alfreton. 


Alfreton Urban District Council has had successful 
results from a deep bore-hole which has been sunk at 
Lea Hall, near its watershed at Lindway, and has secured 
what is believed will prove a valuable auxiliary source of 
water supply. Pumping at the bore-hole has been in 
operation for more than a week, and the yield has been 
600,000 gallons per twenty-four hours, without showing 
any signs of exhaustion. The present consumption of water 
from all sources in the urban area is 500,000 gallons per 
day, and the additional source of supply is thus expected 
to solve a problem which has been felt for several years. 
The new water, which will be carried into the existing 
reservoirs at Lindway, has been analysed, and found to 
contain only 7 deg. of hardness. 


Important Road Scheme. 


In view of the national desire for economy, and 
the holding up of many public schemes, anxiety has 
been felt_as to the fate of the Doncaster-Seunthorpe- 
Grimsby trunk road scheme. At a meeting of the Scun- 
thorpe Council last week, however, it was announced 
that the Ministry was prepared to allow the scheme to go 
on, subject to the condition that only one footpath should 
be made, and that it should be constructed of tar macadam. 
Apart from that, it would go on as originally planned, and 
the cost would be reduced to £123,083. 


Brigg Sewerage Schemes. 


Ministry of Health inquiries have been held 
with regard to two new sewerage schemes proposed by the 
Brigg Rural Council. One relates to the parishes of 
Brumby and Gunness, on the outskirts of Seunthorpe, 
and is estimated to cost £4253, while the other is for 
Broughton, and will involve an expenditure of £7162. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Trade Position. 


ALTHOUGH it cannot be said that there has been 
any marked improvement in the industrial position in the 
North of England, the abandonment of the gold standar: 
and subsequent devaluation of the pound has certain!) 
given a slight impetus to the iron and steel export trade. 
It has helped to reduce—but not entirely to bridge—tho 
gap between British and Continental prices. It has 
secured to manufacturers in this district a rather bigger 
share of the home trade, and has brought in a few export 
orders. The hopes of many that devaluation of the 
currency would alone suffice to restore the iron and stec! 
industry to activity have not materialised, however 
During the past month not a single blast-furnace has bee: 
re-lit, nor has any additional steel plant been brough: 
into operation in this area. Exports of iron and steel hay: 
improved, but the increased deliveries have been met from 
stock and production is still at alow ebb. Disappointmen: 
is generally expressed that there is to be no immediate 
action by the Government in the direction of a tariff on 
iron and steel, and the tone of the market is less confident 
in consequence. 


Iron and Steel Exports. 


The exports of iron and steel from the Cleveland 
district during November totalled 49,919 tons, as com 
pared with 45,447 tons in October. The pig iron ship 
ments declined by approximately 2000 tons, but this was 
offset by an increased shipment of nearly 4500 tons of 
finished iron and steel, the November total of 35,963 tons 
being the heaviest for any month since June. For Scottish 
needs 5169 tons of pig iron were shipped, compared with 
5549 tons in October. Norway and Sweden took 1430 
tons, and China and Japan 1270 tons. Coastwise ship- 
ments of steel advanced from 7005 tons to 10,853 tons, 
and foreign shipments from 19,138 tons to 23,058 tons. 
Canada took 4100 tons of steel, South Africa 3974 tons, 
Portuguese East Africa 3890 tons, and Southern Rhodesia 
3051 tons. 


Cleveland Iron Trade. 


There is little alteration in the position of the 
Cleveland pig iron trade. The limited make is promptly 
absorbed, and stocks are still being drawn upon. Pur- 
chases, however, are still mainly of small parcels for early 
home consumption, buyers being disinclined to negotiate 
for forward supplies in view of the unlikelihood of any 
appreciable rise in quotations. A considerable proportion 
of the iron lying at makers’ yards is sold, but customers are 
not taking full deliveries as they fall due. There is con- 
tinued Indian competition for Scottish orders, but pro- 
ducers in Cleveland pig iron hope to make further sales 
to customers across the Border. No. | Cleveland foundry 
iron is 61s., No. 3 G.M.B. 58s. 6d., No. 4 foundry 57s. 6d., 
and No. 4 forge 57s. 


Hematite Pig Iron. 
East Coast hematite producers have negotiated 
a few sales on export account, but home demand is very 
quiet, and there is no likelihood of a bigger output being 
needed. Prices are steady, with mixed numbers at 65s., 
and No. | quality at 65s. 6d. 


Iron-making Materials. 

The foreign ore trade is almost idle, and values 
are easy, best Rubio ore being 16s. 6d. c.i.f. Tees. Blast- 
furnace coke continues plentiful and market transactions 
are few, as users have their own makes. Good medium 
qualities are about 17s., delivered at the works in this area. 


Manufactured Iron and Steel. 


There are no quotable changes to record in manu- 
factured iron and steel. Departments producing con- 
structional steel keep busy, and sections engaged on manu- 
facture of railway material have contracts to complete. 
The further devaluation of the pound should help to 
stimulate the export trade, but world markets are very 
depressed, and the home demand expands very slowly. 


Wages Unchanged. 


Whilst there has been a small increase in the 
output for the two months ended October 3Ist, the 
average price realised in the North of England manu- 
factured iron trade shows a decline of about 3s. per ton. 
Under the sliding scale arrangement the wages of puddlers 
and other forge and mill workers will remain unchanged 
for the next two months. 


Work for Wear Shipyard. 


The first shipbuilding order for the Wear for 
some months has been booked this week by 8S. P. Austin 
and Son, Ltd., who are to build two 2000-ton colliers for 
the London Power Company. Both vessels are to be used 
for carrying coal up the Thames to the new electric power 
station which the London Power Company are erecting 
at Battersea. The engines for the craft are to be con- 
structed by John Dickinson and Sons, Ltd., Sunderland. 
Work on the ships will start at the beginning of next year. 
Though some of the other yards on the Wear have repair- 
ing work on hand, none has any order for new steamers on 
the books. Only three steamers, two motor trawlers and 
two hopper barges represent the launches on the Wear 
this year. 


Amalgamation of Coal Mines. 


Sir Ernest Gowers, the Chairman of the Coal 
Mines Reorganisation Commission, paid his third visit 
to the North this week to discuss with Durham coal- 
owners schemes of amalgamation, as he did with North- 
umberland owners some time ago. The tentative scheme 
drawn up by the Commission suggests dividing Durham 





County into six geographical sections, with one colliery 
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undertaking in each. The scheme obviously is extra- 
ordinarily complicated, for not only are there 97 colliery 
undertakings with 237 mines, but no county has so many 
varied grades of coal. The Commission has, it is under- 
stood, considered the scheme from a technical point of 
view even more closely than as a scheme of grouping 
financial interests. 


The Coal Trade. 


The Northern coal trade is without any sign of 
increased animation for some weeks to come. Business is, 
of course, held.up substantially by the limited issue of 
licences for shipments to France and Belgium, and also 
by the precarious financial condition in many other con- 
tinental centres. The sterling position nominally favours 
British shippers, but continental suppliers have reduced 
their prices to the nominal level of British or even less, 
and are therefore able to snap up business. Inquiries 
from abroad for all descriptions continue numerous, but 
very little business matures. Fitters are comfortably 
stemmed for prompt positions, but unfavourable weather 
has checked shipping movements and delayed vessels at 
loading berths. The position is not, however, serious at 
the moment, as merchants have been able to put other 
vessels into berth, and shipments are proceeding up to 
about the recent average. New business for December is 
scarce. Northumberland steam coal is offered abundantly 
at the schedule values. Best large qualities are 13s. 6d., 
and smalls 88. 6d. Tyne prime large are in moderate 
supply at 13s., and small at 9s. Wear prime steam offer 
readily at 15s. for large and 12s. for small, and producers 
could handle a few substantial orders for December. 
Durham gas coal is plentiful, but fog in the South is causing 
much increased consumption of gas and also household 
coal, so that operators anticipate improved conditions to 
rule during the month. Continental customers are also 
expected to come forward with increased orders, but at 
the moment definite business is slow, and with stocks 
ample to meet substantially increased demands, quotations 
are unchanged, but steady, at 14s. 6d. to 14s. 9d. for best 
gas qualities and 13s. 3d. to 13s. 6d. for seconds. The 
recent activity in bunkers has died down, and sellers are 
now numerous. First-class descriptions are being pressed 
on the market at I4s. 6d., and seconds are weakly held 
at 13s. to 138. 3d. Coking unscreened are easy at 13s. to 
13s. 9d. Makers consider there is a better outlook for patent 
coke, but that it will be some considerable time before 
prices will be definitely affected. Stocks are heavy, 
prices quoted being unchanged at 16s. Superior grade 
coke is 18s. to 20s. Gas coke is cleared without difficulty, 
and is sparingly offered at 19s. 








SCOTLAND. 


(From our own Correspondent.) 
Shipbuilding. 

Tue total output from Clyde shipyards during 
November amounted to eight vessels of 8322 tons aggre- 
gate. The output is exceedingly low for the month of 
November, but the outlook is brighter than these returns 
appear to indicate. The total output for this year to date 
is less than one-third of last year's figures, but prospects 
now are somewhat better than they were twelve months 
ago. Then vessels on the stocks were rapidly being 
brought to the launching stage, while practically nothing 
was being booked to occupy the berths left vacant. 
To-day the position in respect of new orders is distinctly 
better, though, of course, there is still plenty of room for 
improvement. During the past few weeks a number of 
orders have been placed for good-sized cargo vessels, and 
the list is still being added to. Again, the Burntisland 
Shipbuilding Company has just received orders for two 
steamers, each of 2000 tons deadweight in addition to four 
placed last month, one of which will be of about 7000 tons 
deadweight. The largest vessel launched on the Clyde 
during November was the twin-screw pump hopper 
dredger ** Robert Hughes,”’ 2879 tons gross, built for the 
Government of Nigeria. 


Steel. 


There is no improvement in the steel trade ; 
in fact, business is, if anything, more restricted, owing to 
the uncertainty regarding import duties, which will 
probably be announced shortly by the Government. 
Production is greatly reduced, makers of heavy steel being 
very short of orders. An improvement in the demand for 
plates and sections is anticipated, however, in view of 
recent shipbuilding orders. Sheetmakers are compara- 
tively occupied in the lighter branches, but heavy 
sheets are poorly specified. Inquiries for shipment 
to Eastern and Far Eastern markets are numerous, 
however. Tubes are very quiet. 


Iron. 


Bar iron and re-rolled steel bars continue in a 
state of inactivity, and the state of the inquiry is far from 
promising. Bar iron is unchanged in price, but re-rolled 
steel bars are cheaper at £6 7s. 6d. home and £6 5s. per 
ton export. 


Pig Iron. 

The demand for pig iron has not developed as 
was expected following the depreciation of sterling with 
a consequent stoppage of imports from the Continent. 
Local inquiries are very light, the product of the five 
furnaces in operation being ample to meet all requirements. 
There were no imports of pig iron last week, while exports 
from the Clyde amounted to 237 tons (206 tons foreign), 
compared with 833 tons (795 tons foreign) in the same 
week last year. 


Scrap. 
Scrap remains firm with cast iron machinery at 


57s. 6d. to 60s., and heavy steel from 40s. to 42s. per ton. 


Coal. 


Collieries interested in shipping have still a con- 
siderable amount of old business to dispose of, but new 








orders are scarce, owing in a measure to the restriction of 
imports into continental countries and Polish competi- 
tion. Large fuels have a fairly steady outlet, but the 
strongest feature of the market is still provided by treble 
nuts, especially Fifeshire sorts. These are now very 
searce, and are quoted up to 18s. 6d. per ton. Double 
nuts move freely and singles are comparatively well sold, 
but smaller stuffs are inclined to weaken. Aggregate 
shipments amounted to 231,888 tons, against 247,819 tons 
in the preceding week, and 244,970 tons in the same week 
last year. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 
Coals for France. 


THe vagaries of currency continue to be the main 
topic of discussion in coal export circles, and there can be 
no question that the bewildering movements in this respect 
are inimical to trading operations. Next in interest of 
course is the question of coal exports to France, and it is 
natural that a close watch is being kept upon the situation 
generally. The general feeling is that the new surtax 
imposed by France on coal imports from this country 
was adopted as a negotiating weapon with this country, 
but it is not only on this side that opposition to this tax is 
forthcoming, as coal-importing interests in France are 
raising an outcry against it and, furthermore, the work- 
men employed at the ports are keenly antagonistic as it 
means less work for them as the result of reduced imports. 
In addition to the new surtax and its damaging effect 
upon operations, France has decided to reduce her imports 
of coal as from the Ist inst. Reports were in circulation 
all last week that the French Government proposed to 
curtail supplies and in one case it was stated that the 
reduction would be to 75 per cent., while in another it 
was stated that it would be 72 per cent. of the average 
monthly quantities imported into France during the years 
1928-1929 and 1930. Private advice was received from 
Paris on Tuesday that the basis is to be 72 per cent., 
which means that exports from this country are to be 
further curtailed to the extent of approximately | million 
tons per annum. As South Wales supplies France with 
just over 50 per cent. of the coals exported from the 
whole of this country, it follows that this district suffers 
most by the restriction. Some time ago reference was 
made to the complaint by coalowners here that, notwith- 
standing the import restrictions imposed by France, 
supplies entering France from other countries had not 
shown relative reductions as compared with the United 
Kingdom. This question is, however, cleared up to some 
extent by a circular issued by the South Wales Coal 
Exporters’ Association,-in which it is pointed out that, 
according to French calculations, imports from Great 
Britain in the three months ended October were 73,000 
tons in excess of the limitation quantity. Total imports, 
however, included patent fuel, converted into terms of 
coal, also coke and coking smalls, which are free of license. 
The statement also shows that Belgian supplies had been 
over-delivered by 299,000 tons, Dutch by 168,000 tons, 
Polish by 78,000 tons, and Russian by 42,000 tons, and 
that the excess so far as Great Britain was concerned was 
due to the fact that some retailers and direct consumers 
were allowed to import in October quantities to which they 
were entitled up to the end of November and even 
December. 


Banked Smalls. 


Shipments of coal and coke last week from the 
ports under the control of the G.W.R Company were 
less by 48,950 tons than the preceding week. The total 
was 413,615 tons, which was less by 108,186 tons than the 
quantity for the corresponding period of last year. The 
figures for last week, though disappointing, are not surpris- 
ing, as the supply of tonnage at the disposal of the collieries 
was very inadequate. By the end of the week there were 
no less than forty-four idle tipping appliances at the various 
docks, and this week did not start too well from the tonnage 
point of view, as, on Monday, the number of idle tipping 
appliances was twenty-five. Business is unquestionably 
becoming increasingly difficult, as the result of currency 
movements, and many foreign owners of tonnage are 
finding it harder to run their steamers at the rates of 
freight currently quoted. So far as steam coals are 
concerned, one particular matter of interest relates to the 
sale of banked smalls. For many months past collieries 
have had to resort to the banking of smalls consequent 
on the lack of a market for them, and it has become a 
problem with many undertakings owing to the lack of 
space available for the dumping of these coals anywhere 
near the collieries. It is estimated that the quantity of 
smalls on the “‘ ground” runs to several mullion tons. 
Two or three months ago, according to an official statement 
certain colliery owners made application to the Executive 
Board of the South Wales Coal Marketing Association, 
that the minimum prices for small coals, ex-bank, should 
be reduced below the prices for fresh wrought coal. The 
Board refused the application on the ground that the 
market for fresh wrought coals would be adversely affected, 
but the application was subsequently referred to arbitra- 
tion and the arbitrator awarded that new classes should 
be created for coals, ex-bank, and that the Executive Board 
should fix the minimum prices. The Board had to comply 
with the terms of the award and resolved last week that 
new classes of banked coals should be created and that 
such classes be allowed to be sold until further notice at 
2s. per ton below the equivalent of the fresh wrought 
prices. The Board imposed certain limitations and condi- 
tions so as to protect fresh wrought coals. Banked coals 
cannot be exported to France unless they are not subject 
to license, and banked coals sent coastwise or conveyed 
by rail inland must not be sent to destinations in certain 
counties. Minimum prices for fresh wrought smalls range 
from Ils. to 13s. 6d. per ton f.o.b. 


Coalfield Items. 
The danger of a stoppage of work by miners in 
the Tredegar Valley is temporarily removed. It will be 
recalled that the Executive Committee of the South Wales 





Miners’ Federation sanctioned the handing in of notices 
in order that the district should make an effort to bring 
the miners into the Federation. Since then there has been 
a meeting of the Tredegar Valley district of miners, 
when it was decided to make all efforts during the next 
fortnight to ascertain whether it is possible to bring about 
such an improved state of affairs as would obviate the 
taking of extreme measures. If these efforts fail then the 
date will be fixed later on which notices will be tendered. 
In the anthracite area there appears to be considerable 
unrest owing to what the men consider to be petty acts 
of tyranny. Last week the lodges of sixteen collieries 
decided to tender fourteen days’ notices in order to have 
their grievances remedied, but later it was reported that 
other means were to be adopted to settle the troubles 
existing, viz., negotiations. Since then it is stated that, 
notwithstanding the negotiations notices at about half 
a dozen collieries affecting about 2000 men have been 
handed in. 


South Wales Audit. 


The audit for this district for the three months 
ended August, September and October, shows very little 
variation from the position revealed by the two previous 
quarterly ascertainments. The loss works out at 1- 52d. 
per ton, as compared with a loss of 0-82d. per ton in the 
immediately preceding ascertainment. Eighty-five per 
cent. of the surplus of the proceeds of the industry to 
make up the miners’ wages came to £3,246,405, equivalent 
to 99-81 per cent. of the wages on the 1915 standard. As 
this percentage is less than the minimum percentage 
payable to the men, as fixed by the independent chairman, 
there is left a deficiency of £772,449, making a total 
deficiency up to date of £2,210,692. The tonnage raised 
was, 9,085,413 tons. The output per man-shift—at coal 
face—was 43-92 cwt.; output per man-shift—all persons— 
20-09 ewt. The total wages per man-shift worked were 
8s. 11-51d. 


Tin-plate Order. 


The announcement made last weck of the British 
food-canning industry's assistance to the tin-plate trade 
by the placing of a contract of the value of £75,000 in 
this district for tin-plate has caused considerable interest 
in South Wales. This represents 90,000 to 100,000 boxes 
of tin-plates and will keep a good-sized works fully 
employed for a month or five wecks. 


Industrial Leader Passes. 


Mr. William Simons, the general manager of 
the Cardiff-Dowlais Works of the British (Guest, Keen, 
Baldwins) Iron and Steel Company, Ltd., and a director 
of Guest, Keen and Nettlefolds, Ltd., died at his residence, 
Penylan Court, Cardiff, on Thursday evening in last week. 
Deceased, who was a native of Dowlais, was sixty-two years 
of age. He had been in very indifferent health for some 
months past. He was regarded as one of the leading autho- 
rities on steel in the country, was a vice-president and 
member of the Executive Committee of the National 
Federation of Iron and Steel Manufacturers, and also a 
Vice-president of the Council of the Iron and Steel Insti- 
tute. He was a High Sheriff for Glamorgan in 1929. 


Current Business. 


The general tone of the steam coal market remains 
quiet and is dislocated by the generally disturbed condi- 
tions prevailing at home and abroad, financially and other- 
wise. The only class of coals which displays any strength 
is the dry section. Both large and sized qualities of dry 
coals move off freely, but other grades are plentiful. 
Patent fuel is fairly well stemmed, and coke is steady, 
but pitwood shows no new feature. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Me. J. Fox Hearn, M.I.E.E., M.I. Mech. E., asks us to 
announce that he has started practice as a civil and electrical 
engineer, specialising in electric traction, overhead transmission 
and industrial electrification. His addresses are “ Lindsay 
Grange,’ Oaken, near Wolverhampton, and 114, Hampton- 
roed, Forest Gate, London, E. 7. 


Tue Lancasnuime Dyxamo anp Motor Compayy, Ltd., asks 
us to announce that the close association—amounting almost to 
complete identity—which has for a long time operated with 
advantage between it and the Crypto Electrical Company, Ltd., 
has led to the decision that in the interest of increased efficiency, 
and economy, complete amalgamation of the two companies shall 
take place, as from January Ist, 1932, under the joint title of 
Lancashire Dynamo and Crypto, Ltd., with works at Trafford 
Park, Manchester, and at Willesden, London, N.W.10. No 
change will take place in the management. 


BrrmincHam Exvecrric Fornaces, Ltd., of Birlee Works, 
Tyburn-road, Erdington, Birmingham, has recently entered into 
the following agreements :-—(a) With the Electric Furnace Com- 
pany, of Salem, Ohio, U.S.A., providing for the fullest inter- 
change of technical information, designs, and patent rights ; 
and (6) with C. I. Hayes, Inc., of Providence, R.I., U.S.A., 
respecting that firm's ‘‘ Certain Curtain " method of atmosphere 
control. We are asked to state that these arrangements, referring 
only to techincal information and patent rights, do not affect in 
any way the administration of Birmingham Electric Furnaces, 
Ltd., which retains its own individuality as a British concern, 
producing a furnace British-made throughout. 








CONTRACTS. 

Anemostat, Ltd., of Glasgow, has received the order for a 
ventilation and electrical heating system for the new Parkhead 
garage for the motor omnibuses of the Glasgow Corporation 
Tramways Department. The arrangements for exhausting the 
engine fumes of the vehicles and the electric thermal storage 
equipment—575 volts D.C., 500 kW—are to be supplied by 
Bastien and Allen, Ltd., of 26, Cross-street, London, N 


Tae Merrorourran-Vickers Execrrica Company, Ltd., 
has received an order for an exhaust turbo-electric auxiliary 
drive for a new vessel being built by Workman, Clarke and Co., 
Ltd., for the Standard Fruit and Steamships Corporation of 
New Orleans. This auxiliary drive is designed to deliver 
1560 S.H.P. to the propeller at 90 r.p.m., and the turbo-alternator 
will, in addition, supply a general ship load of about 170 kW. 
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Current Prices for Metals and Fuels. 


TRON ORE. 
N.W. Coast— 
(1) Native .. 16/— to 206 
(1) Spanish. . 17/— to 19/- 
N.E. Coast— 
Native 18/— to 21/- 
Foreign (c.i.f.) 17/- to 17/6 
PIG IRON. 
Home. Export. 
£ s. d. £ s. d. 
(2) Scortanp— 
Hematite . 386. — 
No. 1 Foundry 312 0. -- 
No. 3 Foundry 396. -— 
N.E. Coast— 
Hematite Mixed Nos. 3 5 6to3 6 0 
3 5 6to3 6 0 
No. 1 3 6 Oto3 6 6 
3 6 Ote3 6 6 
Cleveland— 
No. 1 in 4° 8. 310 
Siliceous Iron a oo S 1.6 
No. 3 G.M.B. .. 218 6.. 218 6 
No. 4 Foundry 217 6 217 6 
No. 4 Forge 217 0. 217 0 
Mottled 2166. 216 6 
White 216 6. 216 6 
MripLanps— 
(e) Staffs. — ( Delivered to Station). 
All-mine (Cold Blast) — ae — 
North Staffs. Forge se — 
” » Foundry... 3 6 0 = 
(¢) Northampton 
Foundry No. 3 es - 
Forge 217 - 
(e) Derbyshire— 
No. 3 Foundry 360. —_ 
Forge Se oe; — 
(3) Lincolnshire— 
No. 3 Foundry - 
No. 4 Forge — 
Basic —_ 
(4) N.W. Coast— 
N. Lancs. and Cum.— 
(3 15 6(a) — 
Hematite Mixed Nos. ;4 0 6(b) _— 
\4 5 6(ce) ~_ 
MANUFACTURED IRON. 
Home. Export. 
£ s. d. £s.d 
ScoTLanp— 
Crown Bars 10 6 O.. 910 0 
Best — - 
N.E. Coast 
Iron Rivets a ¢ @. 
Common Bars 1010 O. ~ 
Best Bars 11 0 O. 
Double Best Bars . 1110 0. 
Treble Best Bars 12 0 0 
Laxcs.— 
Crown Bars 915 0. — 
Second Quality Bars 8 56 @. — 
Hoops 200. - 
8. Yorxs.— 
Crown Bars 915 0. — 
Rest Bars 1015 0. - 
Hoops 12 oO. ~ 
MipLAYuUs— 
Crown Bars 9 5 Otol? 7 6 
Marked Bars (Stafis.) 200. 
Nut and Bolt Bars i a Ses 
Gas Tube Strip 10 10 Oto 10 12 6 


STEEL. (d) 
(6) Home. 

sa « 

(5) ScorLanp— 
Boiler Plates (Marine).. 9 0 0. 
9 (Land) — 

Ship Plates, jin. and up 815 0. 
ee S = @ 
Steel Sheets, tin. — 2 o,f 
Sheete (Gal. Cor. 24B.G.) 10 12 6. 


(1) Delkivered. 


All delivered Glasgow Station. 


rail at ovens and f.0.b. for export. 
Ordinary Ship, Bridge, and Tank Plates and Sections. 15/~ if home consumers confine purchases from associated British Steel Makers. 


(2) Net Makers’ Works. 
(7) Export Prices—f.o.b. Glasgow. 
(a) Delivered Glasgow. 


(7) Export. 


£ s. d. 
10 
15 
7 
10 
10 


4a 


ce 





(3) f.0.b. Makers’ Works, approximate. 


(9) Per ton f.o.b. 


STEEL (continued). 


(b) Delivered Sheffield. 


(4) Delivered Sheffield. 

(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 
(d) Rebate : Joiste (minimum), 22/6 ; 

Delivered Black Country Stations. 





Home. Export. 
N.E. Coast— £s. d. £ s. d. 
Ship Plates 815 0 715 0| 
Angles ; eS A ’ 7 6 
Boiler Plates (Marine) -. 1010 0 - 
% * (Land) 10 0 0 - 
Joists ay e~. 815 0 a 
Heavy Rails .. 810 0. — 
Fish-plates 200. 
Channels. . 0 6 O. £9 to £9 5s. 
Hard Billets . 2s. — 
Soft Billets 617 6. — 
N.W. Coast— 
Barrow— 
Heavy Rails S.6 Ban os — 
Light Rails 810 Oto 815 0 — 
Billets 610 Oto 9 0 0 — 
MANCHESTER— 
Bars (Round) be > F 6. - 
» (Small Round) 7 So . — 
Hoops (Baling) 10 0 0.. 915 0 
” (Soft Steel) A FT eae 815 0 
Plates onset 817 6to 9 2 6 —- 
°° (Lanes. Boiler) 817 6to 9 0 0 
SuEerrretp— 
Siemens Acid Billets 9 2 6 (basis) 
Hard Basic : 8 2 6and8 12 6 
Intermediate Basic 612 Gand7 2 6 
Soft Basic C.°O “oe “Ss 
Hoops . 910 Oto 915 0 
Soft Wire Rods 710 0.. — 
MinLanns— 
Small Rolled Bars 
(all British) 715 Oto 8 0 0 
Small Re-rolled Bars 617 6to 7 0 0 
Billets and Sheet Bars.. 5 7 6to 510 0 
Galv.Sheets,f.o.b.L'pool 9 2 6to 9 5 O 
(2) Staffordshire pte 910 0. 
(d) Angles a 7 @. 
(d) Joists 815 0. 
(d) Tees ‘ e7 6. 
(4d) Bridge and Tank Plates 817 6. 
Boiler Plates .. -» ae O- — 
NON-FERROUS METALS. 
SwansEa— 
Tin-plates, I.C., 20 by 14 f.o.b. 12/6 to 14/- 
Block Tin (cash) 138 7 6 
* (three months) 141 0 0 
Copper (cash) 37 17 6 
eo (three months) . . 38 10 0 
Spanish Lead (cash) 15 8 9 
* » (three months) 15 11 3 
Spelter (cash) 1410 0 
» (three months) .. 15 0 0 
MANCHESTER— 
Copper, Best Selected Ingots 41 00 
o Electrolytic 46 0 0 
» Strong Sheets .. ‘ 7 0 0 
1 Tubes (Basis Price), lb. . . 0 Ol 
Brass Tubes (Basis Price), Ib. 0 010 
+» Condenser, Ib. 0 1 Of 
Lead, English. . 1612 6 
»  Foreign.. 15 5 0 
Spelter 15 0 0 
Aluminium (per ton—raw ingot) £85 
FERRO ALLOYS. 
Tungsten Metal Powder 2/4 per lb. 
Ferro Tungsten , 2/— per lb. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c.to6p.c.carbon .. £25 0 0 7/- 
= = 6 p.c. to 8 p.c. . £24 0 0 7T/- 
” 8 p.c. to 10 p.c. . £2210 0 6/6 
o Specially Refined ‘ 
os ee Max. 2 p.c. carbon . £36 0 0 10/- 
» Il p.c. carbon . £42 0 0 12/- 
- eo +» 0-70 p.c.carbon £50 0 0 13/- 
+ carbon free 11d. per Ib. 
Metallic Cc esomninen -. 3/1 per Ib. 
Ferro angus (per eon) . . £11 0 0 for home 
a an és . £11 10 0 for export 
» Silicon, 45 p.c. to 50 p.c. . . £10 10 to £12 scale 5/- 
per unit 
_ - 75 p.c. . £16 to £17 seale 7/- 
per unit 
» Vanadium 12/9 per Ib. 
» Molybdenum 6/— per lb. 
» Titanium (carbon free) 9d. per Ib. 
Nickel (per ton) £210 
Ferro Cobalt .. 8/6 per Ib. 





(5) 


(c) Delivered Birmingham. 


FUELS. 


SCOTLAND. 


LANARKSHIRE— 
(f.0.b. Glasgow)—Steam .. 
Ell 
a Splint 
o Trebles 
° Doubles 
. Singles .. 
AYRSHIRE— 
(f.0.b. Ports)—Steam 
Jewel 
Trebles 


” ” 


FiresHiRE— 

(f.0.b. Methil or Burnt- 

island}—Steam .. 
Screened vaieouim 
Trebles 
Doubles .. 
Singles 
LorHians— 

(f.0.b. Leith)}—Best Steam 
Secondary Steam .. 
Trebles 
Doubles .. 

Singles 


(8) N.W. Coast— 
Steams .. 
Household 
Coke 

NorTHUMBERLAND— 
Best Steams .. 
Second Steams 
Steam Smalls 
Unscreened 
Household 

Dursamu— 

Best Gas 
Second .. 
Household 
Foundry Coks 

SarrrigLp— 

Best Hand-picked Branch 
South Yorkshire Best .. .. 
Derbyshire Best Bright House 
Best House Coal — 
Screened House Coa! 

Best Screened Nuts 

Small Screened Nuts 
Yorkshire Hards 

Derbyshire Hards . 

Rough Slacks .. 

Nutty Slacks .. 

Smalls , 
Blast -furnace C in (Inland)... 


ENGLAND. 


Inland. 
26 /— to 27/- 
24/— to 25/- 
20/6 to 21/6 
22/— to 22,6 
19/— to 20/— 
17/— to 18/6 
16/6 to 17/6 
17/-— to 18/6 
17/- to 18/6 
9/6 to 10/6 
7T/6to 8/6 
5/6to 6/6 
il 


Export. 
13/9 
14/6 

14/3 to 15/3 
16/- 

13/— to 13/6 
10/- 


13/6 
17/- 
16/- 


12/6 to 13/3 
17/- 

16/6 to 18/6 

13/6 to 14/6 
10/- 


12/6 
12/- 
16/6 
13/6 
10/- 


22/- 
32/6 to 51/8 
20/— to 21/- 


13/6 

12/- 

8/6 
12/6 to 13/- 
27/— to 39/- 


14/74 

13/6 
25/- to 37/- 

24/- 


- to 12/—on rail at ovens 


Furnace and Foundry Coke (Export), f.0.b., 17/— to 18/— 


Carpirr— 
Steam Coals : 

Best Smokeless Large 
Second Smokeless Large 
Best Dry Large. 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley Large .. ‘ 
Best Zastern Valley Large .. 
Ordinary Eastern Valley 7 
Best Steam Smalls . 
Ordinary Smalls 
Washed Nuts . 
No. 3 Rhondda Large . 

Smalls 


Through 
Smalls 
Peuntey Coke (Export) 
Furnace Coke (Export) 
Patent Fuel 
Pitwood (ex ship) . . 
SwansEa— 
Anthracite Coals : 
Best Big Vein Large 
Seconds .. 
Red Vein 
Machine-made C obbles 
Nuts 
Beans 
Peas - 
Breaker Duff .. 
Rubbly Culm 
Steam Coals : 
Large 2° 
Seconds .. 
Smalls ; 
Cargo Through 


Glasgow, Lanarkshire, and Ayrshire. 


(9) SOUTH WALES. 


19/6 to 20/- 
18/9 to 19/6 
19/— to 19/6 
17/9 to 18/3 
18/3 to 18/6 
17/9 to 18/- 
17/7} to 17/9 
17/3 to 17/6 
13/— to 13/6 
11/— to 13/- 
19/— to 30/- 
19/9 to 20/- 
15/— to 16/- 
17/- to 17/3 
15/6 to 16/- 
14/— to 14/3 
22/- to 36/6 
16/- to 17/6 
19/— to 19/9 
23/6 to 24/— 


36/— to 38/6 
27/- to 31/6 
22/6 to 27/6 
41/6 to 48/6 
40/— to 48/6 
28/6 to 32/6 
21/- to 22/- 

8/6 to 9/6 

8/3to 8/9 


20/— to 20/6 
18/— to 20/- 
11/6 to 13/— 
16/- to 17/6 


(6) Home Prices— 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 
Railway Organisation. 

A FrorMER Bill in aid of the railway companies 
having been rejected by Parliament, another measure 
authorising them to increase the rates for passenger 
traffic has been introduced, but the companies will be 
required to prepare a plan of organisation that will enable 
the State to exercise an effective control over the finances 
and the working of the systems. The enormous railway 
deficit was said to be due to a number of causes, amongst 
them being the State taxes which absorb about a quarter 
of the receipts, a rapid increase of charges and an augmen- 
tation of 100,000 in the number of railwaymen as the 
result of the eight hours’ working day, whose wages have 
been increased by a coefficient of 7-5 instead of the normal 
5. At the same time, the railway rates are relatively 
lower than they were before the war. Then, there is 
the competition of road motor cars. The railway com- 
panies are to be authorised to raise the railway rates for 
passengers from the present coefficient of 4-5 to 5. No 
change will be made in the rates for goods. There will be 
a debt conversion, cuts in expenditure, economy in working 
and a strict financial control by the State. It is not 
intended to reduce the number of railwaymen, and the 
companies will give out the orders for rolling stock that 
have been held up for a long time past. The idea of 
relieving railway finances by imposing a special tax on 
petrol and pneumatic tires has been abandoned. While 
the State is tightening its control over the railways it 
recognises that the companies must be relieved of some 
of the heavy charges it has imposed upon them, and they 
will be allowed to exercise full initiative in adapting the 
railways to new traffic conditions, subject to official 
approval. Attention will first be given to local lines, which 
are to be organised and equipped in a way to compete 
with road transport. It is believed that a linking up 
of suitably equipped local branches with road services 
and the main lines will enable the companies to regain 
their monopoly of the carrying trade. 


Locomotive Developments. 


The future of the steam locomotive was dealt 
with recently before the Société des Ingénieurs Civils 
by Monsieur de Caso, of the Chemins de Fer du Nord, 
who explained what was being done by his company to 
increase the efficiency of the locomotive, which, he said, 
was drawing five times the load it did half a century ago 
with the same coal consumption per kilometre. Yet, it 
had not reached its limit of efficiency, which, with the 
means already available, could be increased a further 
40 per cent., and still more could be done with higher 
steam pressures, while, if the gauge limits were increased, 
there would be further possibilities in the way of obtaining 
greater powers. Monsieur de Caso described the main 
features of the locomotives now being designed, or under 
construction, by the Compagnie du Nord, in which 
simplicity of construction, easy access to all parts and 
good visibility for the driver, are aimed at. The use of 
poppet valves and superheated steam will, it is expected, 
allow of the locomotive developing easily 3500 horse- 
power. He looks for further increase of power in the 
employment either of mechanical stoking or oil burners. 
There is, he said, a wide field for locomotive development, 
but it depends upon a choice of metals which are subjected 
to an increasingly heavy duty, and the future therefore 
lies in the hands of the metallurgist. 


Naval Construction. 


Following upon the recent launching of three 
destroyers of 2480 tons displacement, two more vessels of 
the same class, to be known as the “* Fantasque”’ and the 
‘“* Audacieux,”” have been put on the stocks at Lorient. 
The construction of two light cruisers of 7500 tons has 
been started upon, one at Lorient and the other at Brest. 
They will be named after two Admirals, ‘“* Jean de Vienne ” 
and *‘ La Galissonniére,’’ the latter having command of 
the squadron at Minorca in 1756. The Government has 
also introduced a Bill for putting in hand the instalment 
of the programme of naval construction for 1932 and 1933, 
comprising four second-class cruisers, a destroyer, a torpedo 
boat, an hydrographical ship and a river gunboat. In 
view of the “naval holiday,”’ the Commission of the 
Marine explains that the new vessels will replace others 
that are out of date, and that the tonnage sacrificed will 
be added to future instalments to bring up the average. 


Shipping. 

The number of ships laid up in French ports 
is increasing so rapidly that suggestions are being made 
for a world conference to settle upon a general policy 
which may have the effect of arresting a threatened collapse 
of the mercantile marine. French shipping has grown 
beyond the country’s present needs because it was linked 
up with the policy of colonial development, and traffic 
with the Colonies has not kept pace with the increase of 
shipping tonnage. The efforts to compete with the inter- 
national carrying trade have given poor results. On its 
first return voyage from South America the big liner 
“ Atlantique,”” which can carry about 2000 passengers, 
had only 175. The French therefore believe that a world 
conference is necessary in order to fix an age for ships at 
which they are to be scrapped, limit the tonnage of new 
ships, distribute the traffic by allotting to each country 
a@ percentage, and, in a general way, adapt the world’s 
shipping to the traffic available. 


Port of Paris. 


There was opened at Pantin on. Saturday last 
the first of three ports around Paris that are to complete 
the system of water-borne traffic with the capital. It is 
on the Oureq Canal, which has been widened and deepened, 
and it is equipped with a grain elevator, portal and bridge 
cranes and ample storage for goods and coal. 
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British Patent Specifications, 





When an invention és com ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 


| 
| 
| 


Sale Branch, 25, Southampton-buildings, Chancery-lane, &., | 


at ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 


359,808. January Ist, 1931.—VariaBLe Compression ENGINES, 
C. Clench, 123, Clarence Gate-gardens, Regent's Park, 
London, N.W. 1 


The object of this invention is to provide a variable com- | 


pression space, so that the engine may be started with a high 
degree of compression, and then worked normally with a lower 
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ratio. The compression space is provided by the two hemispheres 
A B, of which A can be moved to and fro by the screw C to 
decrease or increase the capacity. It is suggested that the 
annular space between the two hemispheres will assist in the 
turbulent mixing of the combustibles. The seating for the fuel 
injection valve is shown at D October 29th, 1931. 


DYNAMOS AND MOTORS. 

358,755. October 30th, 1930. 

Ateliers de Constructions Electriques de Jeumont, of 
Boulevard Haussmann, Paris. 

4 method is described in this specification of connecting 
commutator motors, so as to allow an instantaneous change- 
over from normal working to braking. In accordance with the 
invention a non-reversing motor has its field coils connected 
across the armature circuit, and the coils are dimensioned so as 
to admit a current of the same magnitude as the armature 
eurrent. In normal running the current in the shunt field coils 
has the same direction as the series current produced when the 
machine begins to operate as a short-circuited generator for 
electric braking, so that there is no loss of time in bringing 
about the braking effect as soon as the machine is disconnected 
from the source of supply. Further, in order to provide for 
stopping the motor by electric braking, very shortly after start- 
ing, when only a small movement has been required, an electro- 


E.ecrric Motors, Forges et 
75, 


N°358 755 . ~ 


magnetic switch E may be operated by the shunt field current 
and adapted to close the armature circuit only when the field 
current reaches a predetermined value. A is the motor arma- 
ture, B the field circuit fed between the positive and negative 
poles of the D.C. supply by means of a switch C, and if desired 
a fixed or variable resistance D. The arrows represent the direc- 
tion of the current in the field coil B and of the back electro- 
motive force in the armature A. If, while the motor is at work, 
the current is cut off, for example, by opening the switch C, 
the back electro-motive force of the armature A, which con- 
tinues to revolve by reason of its momentum, maintains a 
current in the field winding in the same direction as the normal 
working current. The connections are thus established for 
series generator working, in short circuit, and the generator 
receives its excitation without any delay because the current 
and the flux are pre-existent in the field coil, and in its magnet 
system at the very moment when the driving torque disappears. 
October 15th, 1931. 


SWITCHGEAR. 


O1-BREAK ELectric SwitcHes, 
Zurich, 


359,275. December 4th, 1930. 
Maschinenfabrik O0crlikon, of O6crlikon, near 
Switzerland. 

A scheme is described in this specification for damping the 


moving parts of an oil switch prior to reaching the “ off” | 


position. A denotes an insulating guide member dipping into 
the oil. The member is formed as a tube and is fixed at the top 
to the lid of the oil-break switch. The lower end of the tube A 
is closed by a brake cylinder B, in which a piston C, connected 
with the switch cross-bar D is braked. The insulating rod E, 
by means of which the cross-bar D is moved, slides along the 
interior of the guide member A, which has slots F and G to permit 
movement of the rod E and cross-bar D. The degree of braking 
can be altered as desired, such, for example, that the piston C, 
on entry into the braking cylinder B, is initially only slightly 
braked, but braked thoroughly towards the final position. This 
can be attained in the simplest manner by means of grooves on 
the piston C, through which the oil to be displaced by the piston 





escapes rapidly at first and to a decreasing degree towards the 
final position. By this gradual braking the kinctie energy stored 











| in the moving mass can be destroyed without risk of distortion 


| arising 


October 22nd, 1931 


359.295. December 18th, 1930.—Swircnes with CoMPpresseD 
Arr-BLast Biow-out, Siemens-Schuckertwerke, Aktien- 
geselischaft, of Berlin-Siemensstadt, Germany. 

The invention relates to a compressed air-blast blow-out 
switch of the type wherein the pot of break is situated within 


an expansion nozzle. In theory the blowing out of the are in 


| a nozzle is based on the production of a flow of air at high 


| of a body of compressed air in the nozzle 


velocity owing to a drop in pressure and consequent expansion 
The particles of air 
acting upon the are obtain their velocity mainly through 


| conversion of the potential energy, stored up in the pressure, 


initial displacement. 


into energy of motion. In such a nozzle blast the cross section 
of the opening corresponding to full operation of the nozzle is 
not immediately formed; the movable nozzle contact piece, 
which has an approximately conical form at the commencement 
of the opening of the contacts, has, in the first place, a small 
Referring to the drawing, A is a blast 


| pipe consisting of insulating material, and B is the blow-out 





nozzle consisting of copper and 

supplied with current through 

the bolt C. D is the movabk 

> nozzle contact piece with the 
i central blast channel E, and F 
is a centrally arranged tip pro- 

jecting in the direction of the 

blast. The ring G, inserted in 

the blast pipe, acts as a guide for 

the movable contact piece. At 

F the same time the current is 
taken from this ring from the 
movable contact piece and is led 

away by the bolt H. The com- 

pre ssed air container is con- 

nected to the space J, which 
communicates through passages 





| K with the upper space L of the 
i blast pipe. M is a lateral bore- 
UZ hole in the movable contact 


piece, which, when the contacts 
p44 are closed, is closed by the ring 

G. In the position shown the 
EY contacts are closed. The spaces 
, J and L are filled with com- 
pressed air before the switch is 
opened. When the contacts are 





A : separated air flows into the 
fH, | 2 bent 4 G nozzle in which a drop in pres- 
a La sure is formed and under the 

action of this drop in pressure 


A vy 
, the air expands and assumes a 
velocity which steadily increases 
towards the upper mouth of the 
nozzle. At the beginning of the 
opening of the contacts, how- 
ever, the amount of air entering 
the nozzle is insufficient to produce this increasing velocity 


























| of flow. Thus, the are under the influence of the nozzle blast 


| further into the upper part of the nozzle. 


alone before the entire cross section is opened does not move 
If, however, the 
additional blast becomes operative simultaneously with the 


| opening of the contacts, as is the case of the example shown by 








the release of the orifice M, the blast will be effectively assist d. 
October 26th, 1931. 


MACHINE TOOLS AND {SHOP APPLIANCES. 


359,725. October 29th, 1930..-An Invertrep Broacn, A. K 
Croad, 70, Chancery-lane, London, W.C.2 
Here it is proposed to manufacture toothed wheels by what 
might be described as an inverted system of broaching; that 
is to say, the teeth are to be formed in the blank by an envelop- 
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ing set of cutters pushed forward in a single stroke. The blank 
is shown at A, supported on the column B. The cutters are 
markei C, and are pushed down by a hydraulic ram D. 
Dstober 29th 931 
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359,857. March Iith, 1931.—A Surrrine Macuine, G. W. 
Swift, jun., Bordentown, New Jersey. 

For the purpose of perforating or slitting sheet metal the 

inventor employs a rotary action. The sheet is passed between 


N°359.857 








two rolls, which are equipped with toothed tools of the form shown 
in the illustration. The slug which is sheared out of the plate 
is caught between the teetb of the tools, and is subsequently 
ejected by spring plungers.—October 29th, 1931. 


PUMPING AND BLOWING MACHINERY. 
358,787. November 29th, 1930.—RotTary Compressors, 
Gutehoffnungshitte Oberhausen Aktiengesellschaft, Ober- 
hausen, Rhineland, Germany. 
The inventors propose to overcome the troubles of surging 
with centrifugal blowers, when they are throttled down to low 
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outputs, by providing two impellers in parallel. Each impeller 
is of equal pressure output, but of distinct quantity output. By 
using one impeller, the other or both together, a wide range is 
obtained. The delivery branches are provided with non-return 
valves and the two suctions with dampers actuated by the 
servo-motors A A.—October 15th, 1931. 


MISCELLANEOUS. 


359,069. July 24th, 1930.—Execrric Vapour ReEctTIFIERs, 
International General Electric Company, Incorporated, of 
120, Broadway, New York, U.S.A. 

High-power vapour rectifiers are generally connected during 
operation with a vacuum pump in order to remove residual 
gases. A good vacuum may be thus obtained, but back-ignitions 
are frequently produced because the stream of mercury vapour 
rising from the cathode prevents, in certain circumstances, 
the rising and removal of the residual gases from the vicinity 
of the anodes. The object of this invention is to avoid back- 
ignitions. The container A of the rectifier is closed by an upper 
cover B, through which the anodes C project. A water-cooled 
cow! D is fitted to the centre of the upper cover of the rectifier, 
the upper portion of the cowl leading to a vacuum pump E 
through the suction pipe F. The chamber, which concentrically 
surrounds the cowl D and in which the anodes are located, is 
in communication with a second suction pipe connected to a 
second vacuum pump G. Under high load, the bulk of the rising 
stream of mercury vapour is intercepted by the cowl D, the 
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mereury condenses and the residual gases thus released flow 
to the suction pipe F. The stream of mercury vapour produces 
within that cowl a comparatively high pressure, which has, 
however, no detrimental effect upon the anodes, and, in certain 
circumstances, may even assist the removal of gases therefrom. 
The pressure in the outer anode chamber is therefore lower 
than in the cowl. The residual gases flowing from the anode- 
protecting cylinders are removed by the vacuum pump G 
through the suction pipe H. The main stream of vapour flows 
without eddies from the cathode through the cowl to the pump, 
so that the residual gases can leave the anode-protecting cylinder 
unimpeded through the lower portion thereof. A further 
advantage consists in that the high density vapour produced 
in the cathode cannot spread to any great extent, so that a low 
density of vapour, free from extraneous gases and improving 
the operation of the rectifier, may be maintained in the anode 
chamber. The hollow water-cooled cowl may be replaced by a 
solid cowl of sheet-metal, the inner and outer faces of which 
may be used as supports for cooling coils.—October 22nd, 1931. 





Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
pp epereyfeed ape dee winger tegepee i 
of the week preceding the meetings. In all cases the TIME a 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 


InstITUTION oF ELEecTRICAL ENGINEERS.—Savoy-place, Vic- 
toria Embankment, London, W.C.2. Meter and Instrument 
Section meeting. ‘* An Investigation of Problems relating to the 
Use of Pivots and Jewels in Instruments and Meters,”’ by Mr. 
Verney Stott. The discussion will be opened with a demonstra- 
tion by Mr. F. E. J. Ockenden. 7 p.m. 

Institution oF Locomotive ENGINEERS: MANCHESTER 
Centre.—In the Building of the Manchester Literary and 
Philosophical Society, 36, George-street, Manchester. Papers, 
“i. Notes on the Rival Traction Systems ; ii., Some Continental 
Aspects of Railway Travel,” by Mr. T. H. Sanders. 7 p.m. 


Junior InstrTuTION oF Encrveers.—In the Lecture Theatre 
of the Royal Society of Arts, John-street, Adelphi, W.C. 2. 
Presidential Address by Dr. S. L. Pearce ; presentation of Medals 
and Awards by the Retiring President, Colonel Sir Henry G. 
Lyons. 7.30 p.m. 

Junton Instrrution or ENGINEERS: NortH-EasTern 
Section.—At the County Hotel, Neville-street, Newcastle- 
upon-Tyne. Paper, ‘“ A Brief Summary of the Natal Main Line 
Electrification Scheme, with Particular Reference to Electric 
Locomotive Units,” by Mr. A. H. T. Head. 7.15 p.m. 

Kino’s Cottece Enoineerine Socrety.—At the Piccadilly 
Hotel, Piccadilly, W.1. Thirty-fourth annual dinner. Tickets 
may be obtained from Secretary, Engineering Society, King’s 
College, London, W.C. 2. 

PuysicaL Society.—At the Imperial College of Science, 
Imperial Institute-road, South Kensington, S.W.7. Meeting, 
5 p.m. Editing Committee meeting, 3.30 p.m. Council meeting, 
4 p.m. 

Rartway Cius.—57, Fetter-lane, E.C. 4. 
Locomotives,” by Mr. J. D. Goffey. 7.30 p.m. 

Royat Instrrution oF Great Brirain.—21, Albemarle- 
street, W.1. Discourse, “‘ Optics of Electrons,”’ by Mr. G. P 
Thomson. 9 p.m. 

Ruesy Encrineerine Socirety.— Palais de Danse, Leamington 
Spa. Reception and ball. 7.30 p.m. 


SATURDAY, DECEMBER 5ru. 


LaNcasHiRe Brarcn. 
* Silicon as an 





“Some Curious 


Institute oF British FornpRYMEN : 
—In the College of Technology, Manchester. 
Alloying Flement,”’ by Mr. J. Arnott. 4 p.m. 


MONDAY, DECEMBER 7rs. 


IxstTiti’Tion.— 12, 
Meeting at 8 p.m. 


CHARTERED SvRveyors’ Great George- 
street, Westminster, 8.W. 1. 

Institution oF Crvi, Enorxeers or Iretannp.—35, Dawson- 
street, Dublin. Discussion, “‘ Construction of Road Bridge over 
the Sabaki River, Kenya Colony,” by Mr. C. J. Buekley. 8 p.m. 

InstiTuTION OF EvecrricaL EnGiveers: Sowrn MipLanp 
CentTre.—-At the University, Edmund-street, Birmingham. 
“The Electrical Heating of Buildings,” by Mr. R. Grierson. 
7 p.m. 

Roya Iwstirution or Great Brirarn. 
street, London, W. 1. General meeting. 5 p.m. 

Royat Socrety or Arts.—John-street, Adelphi, London, 
W.C. 2. Howard Lecture, “ Diesel Engines, III.,"" by Mr. H. 
R. Ricardo, F.R.S. 8 p.m. 

Society or CHewicat Ixpustry : Lonpon Sectriox.—In the 
Chemical Society’s Rooms, Burlington House, W.1. * The 
Properties of Collagen Fibres,” by Dr. Dorothy Jordan Lloyd. 
8 p.m. 

Society or Enciveers.—In the Apartments of the Geological 
Society, Burlington House, W. ‘ Reinforced Concrete Cylinder 
Bridge Foundations, Masonry Piers, and Earthworks in East 
Africa for the Mapuka Causeway,” illustrated by lantern slides, 
by Mr. J. R. Paris. 6 p.m. 


WOLVERHAMPTON AND 
At the Victoria Hotel, Wolverhampton. 
tenance of Machine Tools,’’ by Mr. H. A. Drane. 

MONDAY to FRIDAY, DECEMBER 7rn To 

SmirarieLp Cius Catrite SHow.—Agricultural Hall, Isling- 


21, Albemarle- 


Distaict ENGIneerRiIne Society. 
* The Choice and Main- 
7.20 p.m. 


lirn. 


ton, N. 1. Annual Show. Open daily. 
TUESDAY, DECEMBER 8ru. 
British Association or Rerriceration.—In the Hall of 


the Institution of Mechanical Engineers, Storey's-gate, Weat- 
minster, 8.W.1. Discussion, *‘ Refrigeration in Road and Rail 
Transport."’ 5.20 p.m. 

INstTITUTE OF Marine Enoineers.—The Minories, 
“Nickel and Nickel Alloys in Marine Engineering,”’ by 
J.MeNeil. 6 p.m. 

Institute or Metats: Nortru-East Coast Locat Section. 
—Joint meeting with Society of Chemical Industry. In the 
Electrical Engineering Lecture Theatre, Armstrong College, 
Newcastle-on-Tyne. “ Industrial Heat Treatment Furnaces,” 
by Mr. J.T. Lowe. 7.30 p.m. 

InstiruTe oF Metats: Swansea Locat Secrion.—At the 
Y.M.C.A., Swansea. ‘“‘ Use of Cast Iron in the Non-ferrous 
Industry,” by Dr. A. L. Norbury. 6.15 p.m. 

INsTITUTION OF AUTOMOBILE ENGINEERS.—King’s Head 
Hotel, Coventry. ‘“‘ Transmission,”” by Mr. L. H. Pomeroy. 
7.30 p.m. 

INsTITUTION OF ELECTRICAL ENcINeERS: NortH MIpLanp 
CenTre.—-At the Hotel Metropole, Leeds. ‘‘ Dielectric Pheno- 
mena at High Voltages,” by Messrs. B. L. Goodlet, F. 8. 
Edwards, and F. R. Perry. 7 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS: ScorrisH CENTRE. 

39, FElmbank-crescent, Glasgow, (. 2. “‘ The Electrical Heat- 
ing of Buildings,”’ by Mr. R. Grierson. 7.30 p.m. 

INSTITUTION OF WELDING ENGINEERS: NortH-WESTERN 
Brancu.—At the College of Technology, Manchester. ‘* Welding 
in Boiler Works Practice,"’ by Mr. E. W. Thompson and Mr. A. 
Jeavons. 7.30 p.m. 

Royat InNstircTion 
street, Piccadilly, W. 1. 
5.15 p.m. 

SHEFFIELD METALLURGICAL ASSOCIATION.— 198, West-street, 
Sheffield. ‘‘The Fuel Problems of the Metallurgist,’’ by Mr. 
H. Clifford Armstrong. 7.30 p.m. 


WEDNESDAY, DECEMBER 9rz. 


InstituTE oF British FocNDRYMEN: Preston BRANCH.- 
In the Technical College, Preston. First meeting of Section. 
“Foundry Matters,’’ by Mr. W. West. 7 p.m. 

InstiTUTE OF FvEL.---In the Rooms of the Chemical Society, 
Burlington House, London, W.1. ‘“ The Commercial Evalua- 
tion of Coke,”” by Mr. R. A. Mott. 6 p.m. 


E.C. 3. 
Mr. 


or Great Brrrarn.—-21, Albemarle- 
“* Air Waves,” by Mr. F. J. W. Whipple. 





InstiruTION oF Civit, ENGineers.-Great George-street, 
Westminster, 8.W. 1. Informal meeting and discussion. “ Road 
Traftic Signalling,”’ by Mr. H, E. Aldington and Mr. E. B. Hugh. 
Jones. 6 p.m. 

St. Bride Institute, 

Developments in 
7.30 p.m, 


INSTITUTION OF ENGINEERS-IN-CHARGE. 
Bride-lane, Fleet-street, E.C.4. ‘* Recent 
Ignition Compression Engines,’ by Mr. Oswald Wans. 


INSTITUTION oF ENGINeERING I NsPecTION.—This meeting is 


cancelled. 
Instirretion oT Locomotive ENoineers: BIRMINGHAM 
Centre.—Queen’s Hotel, Birmingham. ‘ Wrought Iron and 


Steel Tubes,” by Mr. G. H. Willett. 
Nortu-East Coast INstTiruTion oF 


6.45 p.m 


ENGINEERS AND Suir- 


BUILDERS..Bolbee Hall, Newecastle-upon-Tyne. Graduate 
Section. ‘“‘ Handling of Ship’s Cargo,” by Mr. N. Denholm. 
7.15 p.m. 

Roya AGRICULTURAL Society or ENGLAND.— Royal Agri- 


cultural Hall, Islington, N. Annual general meeting of Governors 


and members. 2.30 p.m. 

Royat Socizety or Arts.—John-street, Adelphi, London, 
W.C. 2. Trueman Wood Lecture, “ Roads and Road Transport,” 
by Sir Henry Maybury, G.B.E. 8.30 p.m. 


THURSDAY, DECEMBER lors. 


Users AssociatTion.—Caxton Hall, West- 
“Heavy Oil Engines for Water Pumping 
3.30 p.m. 


Dirset ENcINE 
minster, 8.W. 1. 
Purposes,” by Mr. C. W. Cassé. 

Institute oF British FounpryMen : Lancasurre Brancn, 
Burney Sectionx.— In the Municipal College, Burnley. “ Modern 
Foundry Practice Developments,” by Mr. J. Masters. 
7.15 p.m. 


and 


Institute oF Marine Enoineers: Junior Section. The 
Minories, E.C. 3. “* Fuel Oil Burning,” by Mr. 8. Grant. 7 p.m. 
Institute or Metats: Briruincnam Locat Section.—In 
the Chamber of Commerce, New-street, Birmingham. “ Pul- 

verised Fuel,” by Mr. R. Jackson. 7 p.m. 
InstiruTe oF Metats: Lonpown Locat Secrion.—Joint 
In the 


Meeting with the Institute of British Foundrymen. 
Rooms of the Society of Motor Manufacturers and Traders, Ltd., 
83, Pall Mall, S.W.1. “ Deoxidisers and Fluxes,” by Mr. 
G. L. Bailey. 7.30 p.m. 

INstiTUTION oF AvTOMORTLE ENGINEERS: 
Srction.—Watergate House, Adelphi, W.C. 2. 
Private Cars in relation to Maintenance,’ by Mr. C 
7.25 p.m. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 


GRADUATES 
“ Design of 
4. Partridge. 


Ca’doro Restaurant, Union-street, Glasgow. Informal 
luncheon. Address by the President, Mr. A. Gilchrist. 1 p.m. 

INsTITUTION OF MecHANICAL ENGINEERS: YORKSHIRE 
Brancu.—Hotel Metropole, Leeds. Annual General Meeting. 
Chairman's Address: “Skill,” by Major F. L. Watson. 
7.30 p.m. 


StrructvrRaL Enorverrs.-10, Upper Bel 
“ Ulster Parliament Buildings, Starmont, 
6.30 p.m. 


INSTITUTION OF 
grave street, S.W. 1. 
Belfast,”’ by Mr. W. J. Stewart. 

INSTITUTION OF WELDING FNorneers.— At the Institution of 
Mechanical Engineers, Storey's-gate, St. James's Park, 8.W. 1. 
Film on “ Oxy-acetylene Welding.” Discussion on “ Examina- 
tion of Welders,”’ opener Mr. P. L. Roberts. 7.45 p.m 

Norru-East Coast Instirution or ENGINEERS AND Suir- 
BUILDERS: Tres-stpe Brancn.—At the Cleveland Scientific 
and Technical Institution, Corporation-road, Middlesbrough. 
“ Welding,” by Dr. A. F. Birstall. 7.30 p.m. 

Roya AERONAUTICAL Soctety.—At the House of the Royal 


Society of Arts, John-street, Adelphi, London, W.C.2. “ Air 
Flow,” by Mr. W. 8. Farren. 6.30 p.m. 

Science Museum.—Exhibition-road, South Kensington, 
S.W.7. ‘Glass in the Foodstuffs Industry,” by Mr. E. A. 
Coad-Pryor. 4.45 p.m. 

FRIDAY, DECEMBER lIt1. 
ALLAN GLEN’s OL_p Boys’ Cius: Lonpow Brancu.—At the 


Arundel! Hotel, Arundel-street, Strand, W.C. 2. Annual dinner. 
Tickets may be obtained from Mr. J. M. Liddell, 184, Eton-road, 
Ilford. 

ILLUMINATING ENGINEERING Soctety.—-At the House of the 
Royal Society of Arts, John-street, Adelphi, W.C. 2. *re- 
sidential Address, by Sir Francis Goodenough. 7 p.m. 

INsTITUTION oF CHEMICAL ENGINEERS.—In the Rooms of the 
Chemical Society, Burlington House, Piceadilly, W.1. “ The 
Manufacture of Asphalt from Cracking Process Residues,” by 


Mr. F. M. H. Taylor. 6 p.m. 

INstTITUTION OF ELEcTRICAL ENGINEERS : 
Secrion.— Victoria Embankment, W.C. 2. 
by Mr. R. E. G. Horley. . 7 p.m. 
or MecnanicaL ENaineers.— Storey's-gate, 
“ The Manufacture and Use of Steel 
6 p.m. 


Lonpon StvupenNts'’ 
“ Oil-filled Cables,” 


INSTITUTION 
St. James's Park, 8.W. 1. 
Railway Sleepers,” by Mr. Raymond Carpmuael. 

Junior InstiruTIoN oF ENoIneERS.—-39, Victoria-street, 
8.W.1. “ Oxygen Machine Cutting,” by Mr. C. G. Bainbridge. 
7.30 p.m. 

Nortu-East Coast Instirvtion or ENGINeGERS AND Surr- 
BUILDERS.—In the Mining Institute, Newcastle-upon-Tyne. 
Discussion, “‘ Improved Marine Steam Reciprocating Engines : 
Does their Performance Justify their Extra Cost?" Subject to 
be introduced by Mr. J. N. Hendry. 6 p.m. 

Rartway Civs.—Manchester Hotel, Aldersgate-street, E.C. 
Twenty-fifth annual dinner. 

SATURDAY, DECEMBER 12ru. 
or Enaixeers.—Municipal Technical 


‘** Fuel Oil and its Application to 
7.15 p.m. 


HvLtt AssocraTION 
College, Park-street, Hull. 
Industrial Purposes,’ by Mr. O. 8. Sharratt. 


. MONDAY, DECEMBER l4ru. 

InstiTuTe oF Metats: Scottish Locat Section.—In the 
Rooms of the Institution of Engineers and Shipbuilders in 
Scotland, 39, Elmbank-crescent, Glasgow. ‘“‘ New Alloys in 
the Brass Foundry,” by Mr. J. Arnott. 7.30 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS : 
SecTion.—-Storey’s-gate, St. James's Park, 8.W. 1. 
and Press Work,” by Mr. W. B. Chalien. 6.15 p.m. 


TUESDAY, DECEMBER 15ru. 

INSTITUTION oF ELecTRICAL ENGINEERS : ScoTTisH CENTRE. 
—At the North British Station Hotel, Edinburgh. ‘ Electrical 
Measurement and its Service to Industry,” by Mr. F. C. Knowles. 
7 p-m. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 
—39, Elmbank-crescent, Glasgow, C. 2. ‘ Slipways with Side- 
slipping Arrangements,” by Mr. A. Henderson. 7.30 p.m. 

SHEFFIELD METALLURGICAL AssociATION.—-198, West-street, 
Sheffield. ‘“ The Past, Present, and Future of Heat-resisting 
Alloys,” by Mr. J. Ferdinand Kayser. 7.30 p.m. 


WEDNESDAY, DECEMBER lé6rx. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Metropole Hotel, 
“ Transmission,” by Mr. L. H. Pomeroy. 7.15 p.m, 


GRADUATES’ 
* Presses 








